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Abstract	  	  Background:	  Evidence	  exists	  in	  the	  literature	  that	  health	  is	  generally	  worse	  and	  physical	  activity	  rates	  are	  lower	  in	  rural	  Australian	  residents	  than	  in	  those	  living	  in	  cities.	  There	  is	  also	  evidence	  that	  proximity	  to	  facilities	  is	  positively	  correlated	  with	  physical	  activity	  rates	  in	  Metropolitan	  residents.	  However,	  whether	  this	  relationship	  exists	  in	  rural	  residents	  is	  unknown.	  Objectives:	  The	  aim	  of	  this	  study	  was	  to	  measure	  whether	  there	  is	  a	  relationship	  between	  how	  far	  rural	  residents	  live	  from	  facilities	  and	  their	  physical	  activity	  patterns.	  Methods:	  The	  study	  consisted	  of	  a	  secondary	  data	  analysis	  of	  data	  from	  the	  Physical	  Activity	  in	  Rural	  Communities	  (PARC)	  Study	  into	  Physical	  activity	  in	  the	  three	  rural	  QLD	  districts	  of	  Mount	  Isa,	  Mareeba	  and	  Esk.	  Linear	  regression	  modelling	  was	  used	  to	  analyse	  the	  relationship	  between	  proximity	  to	  facilities	  and	  physical	  activity	  patterns.	  Proximity	  to	  facilities	  was	  measured	  by	  self-­‐reported	  distance	  of	  residence	  from	  the	  nearest	  post-­‐office,	  while	  measures	  of	  physical	  activity	  in	  the	  domains	  of	  transport,	  occupation	  and	  leisure	  were	  developed	  from	  a	  detailed	  time	  use	  question,	  combined	  with	  information	  on	  activity	  intensity	  from	  the	  compendium	  of	  physical	  activities.	  Analyses	  were	  conducted	  both	  unadjusted	  and	  adjusted	  for	  various	  socio-­‐demographic	  factors.	  Results:	  In	  general	  no	  relationship	  was	  found	  between	  proximity	  to	  facilities	  and	  either	  total	  physical	  activity	  or	  transport	  related	  physical	  activity.	  However,	  in	  women	  there	  was	  a	  weak	  relationship	  between	  location	  of	  residence	  and	  transport	  related	  activity,	  with	  those	  living	  less	  than	  1Km	  or	  2-­‐4Km	  from	  the	  local	  post	  office	  reporting	  less	  transport	  related	  activity	  than	  those	  living	  greater	  than	  10Km	  away.	  This	  relationship	  was	  in	  the	  opposite	  direction	  from	  that	  hypothesised	  and	  potentially	  reflects	  the	  reporting	  of	  activity	  around	  rural	  private	  properties	  as	  transport	  related	  activity.	  Discussion:	  The	  lack	  of	  an	  overall	  relationship	  between	  distance	  from	  facilities	  and	  physical	  activity	  patterns	  in	  rural	  residents	  suggests	  that	  the	  walking,	  and	  to	  a	  lesser	  extent	  cycling,	  that	  is	  done	  to	  sufficiently	  close	  facilities	  in	  cities	  is	  less	  prevalent	  in	  rural	  areas.	  Anecdotally	  this	  assertion	  is	  supported	  by	  conversations	  with	  residents	  of	  Esk	  (one	  of	  the	  study	  areas)	  who	  tend	  to	  drive	  for	  even	  very	  short	  trips.	  This	  finding	  highlights	  an	  area	  where	  rural	  residents	  are	  potentially	  missing	  out	  on	  physical	  activity.	  Further	  research	  is	  warranted	  to	  attempt	  to	  replicate	  this	  finding	  with	  objective	  data.	  If	  the	  finding	  is	  validated	  then	  there	  could	  be	  a	  case	  for	  designing	  an	  intervention	  to	  attempt	  to	  address	  this	  deficiency.	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Part 1: Background – The state of current knowledge of 
physical activity patterns and health in Australia 	  
I. Health and physical activity patterns of the Australian general 
population 	  Australians	  currently	  enjoy	  the	  second	  longest	  life	  expectancy	  in	  the	  world	  at	  81.4	  years,	  second	  only	  to	  Japan	  [1].	  Despite	  this	  long	  life	  expectancy,	  rates	  of	  obesity,	  physical	  inactivity	  and	  related	  health	  problems	  have	  risen	  steadily	  in	  Australia	  and	  other	  western	  societies	  in	  recent	  decades.	  2010	  data	  from	  the	  Global	  Burden	  of	  Disease	  study	  rates	  physical	  inactivity	  and	  low	  physical	  activity	  as	  the	  10th	  highest	  contributor	  to	  burden	  of	  disease	  in	  Disability	  Adjusted	  Life	  Years	  (DALY’s)	  out	  of	  67	  risk	  factors	  analysed,	  with	  high	  body	  mass	  index	  (BMI)	  ranking	  6th[2].	  However	  it	  is	  important	  to	  look	  in	  detail	  at	  these	  data	  as	  the	  contribution	  of	  risk	  factors	  can	  be	  very	  different	  between	  first	  and	  third	  world	  countries.	  Based	  on	  these	  data	  for	  Australasia,	  high	  BMI	  was	  the	  leading	  risk	  factor	  contributing	  to	  burden	  of	  disease,	  while	  physical	  inactivity	  and	  low	  physical	  activity	  was	  ranked	  4th.	  The	  burden	  of	  disease	  attributable	  to	  these	  factors	  is	  accrued	  mainly	  through	  increased	  incidence	  of	  chronic	  diseases	  including	  heart	  disease,	  diabetes	  and	  some	  cancers.	  In	  Australia	  the	  increased	  incidence	  of	  these	  conditions	  is	  combined	  with	  maintenance	  of	  life	  expectancy	  to	  create	  a	  substantial	  expansion	  of	  morbidity	  across	  the	  lifespan	  for	  many	  individuals.	  This	  expansion	  of	  morbidity	  is	  further	  compounded	  by	  the	  proportionally	  ageing	  population	  to	  pose	  a	  massive	  looming	  challenge	  for	  the	  Australian	  health	  system.	  	  
a) Overweight and Obesity 	  The	  2012	  Australian	  Institute	  of	  Health	  and	  Welfare	  (AIHW)	  report	  on	  Australia’s	  Health	  reported	  that	  out	  of	  a	  population	  of	  21	  million,	  7.4	  million	  (35%)	  Australians	  were	  overweight	  or	  obese,	  where	  overweight	  is	  classified	  as	  having	  a	  body	  mass	  index	  (BMI)	  between	  25	  and	  30,	  and	  obesity	  is	  defined	  as	  a	  BMI	  over	  30[3].	  This	  figure	  includes	  all	  members	  of	  the	  population	  but	  as	  rates	  of	  overweight	  and	  obesity	  generally	  increase	  with	  age,	  the	  proportion	  of	  adults	  who	  are	  overweight	  or	  obese	  is	  higher,	  as	  shown	  by	  recent	  state	  data:	  	  
• In	  Queensland	  in	  2012,	  35%	  of	  adults	  were	  overweight	  and	  22.7%	  were	  obese[4]	  
• In	  New	  South	  Wales	  in	  2010,	  33.3%	  of	  adults	  were	  overweight	  and	  21.0%	  were	  obese[5]	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• In	  Victoria	  in	  2010,33.2%	  of	  the	  adult	  population	  were	  overweight	  and	  16.9%	  were	  obese	  [6]	  
• In	  South	  Australia	  in	  2007,	  33.1%	  were	  classified	  as	  overweight	  and	  16.1%	  obese	  [7]	  
	  Based	  on	  these	  data,	  Qld	  has	  a	  higher	  proportion	  of	  people	  overweight	  or	  obese	  than	  any	  other	  state	  for	  which	  data	  were	  available,	  with	  a	  total	  of	  57.7%	  of	  the	  adult	  population	  having	  a	  BMI	  over	  25.	  	  
b) Physical Activity/Inactivity 	  The	  2012	  AIHW	  report	  on	  Australia’s	  Health	  reported	  that	  62%	  of	  the	  adult	  Australian	  population	  do	  not	  do	  sufficient	  physical	  activity	  for	  health	  benefits	  based	  on	  2007-­‐2008	  data[3].	  	  These	  low	  levels	  of	  physical	  activity	  were	  estimated	  to	  have	  attributed	  6.7%	  of	  the	  total	  burden	  of	  disease	  in	  2003,	  while	  a	  recent	  study	  commissioned	  by	  Medibank	  Private	  estimated	  the	  direct	  costs	  of	  physical	  inactivity	  at	  $1,494	  million	  in	  2006-­‐07	  prices	  [8].	  	  These	  costs	  were	  calculated	  from	  the	  direct	  costs	  attributable	  to	  physical	  inactivity	  for	  coronary	  heart	  disease,	  stroke,	  Type	  2	  diabetes,	  mental	  health	  disorders,	  breast	  cancer,	  colon	  cancer	  and	  fall-­‐related	  injuries.	  	  State	  physical	  activity	  prevalence	  data	  are	  generally	  based	  on	  responses	  to	  physical	  activity	  questions	  adapted	  from	  the	  Active	  Australia	  Survey	  that	  measures	  walking	  for	  transport	  and	  leisure	  time	  physical	  activity	  only.	  Using	  this	  instrument,	  individuals	  are	  classified	  as	  meeting	  current	  guidelines	  of	  accruing	  150	  minutes	  of	  at	  least	  moderate	  intensity	  activity	  over	  at	  least	  5	  separate	  occasions	  per	  week.	  People	  who	  report	  doing	  some	  activity,	  but	  do	  not	  satisfy	  the	  criteria	  for	  time	  and	  sessions	  are	  classified	  as	  insufficiently	  active	  while	  those	  who	  report	  no	  physical	  activity	  are	  classified	  as	  inactive.	  For	  these	  estimates,	  time	  spent	  in	  vigorous	  activity	  is	  weighted	  by	  2	  to	  reflect	  its	  greater	  intensity.	  	  Using	  these	  definitions,	  recent	  state	  surveys	  report	  the	  following	  figures:	  	  	  
• In	  Queensland	  in	  2012,44%	  of	  adults	  were	  inactive	  or	  did	  insufficient	  physical	  activity	  to	  meet	  the	  guidelines[4]	  
• In	  NSW	  in	  2010,	  44.8%	  of	  adults	  were	  inactive	  or	  did	  insufficient	  physical	  activity	  to	  meet	  guidelines[5]	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• In	  Victoria	  in	  2010,40.9%	  	  of	  adults	  were	  inactive	  or	  did	  insufficient	  physical	  activity	  to	  meet	  guidelines[6]	  
• In	  South	  Australia,	  the	  most	  recent	  data	  available	  from	  2007	  indicated	  that	  52.8%	  of	  adults	  were	  either	  inactive	  or	  did	  insufficient	  activity	  to	  meet	  guidelines[7]	  
c) Sedentary Behaviour 	  In	  addition	  to	  the	  established	  beneficial	  effects	  of	  engaging	  in	  regular	  physical	  activity	  there	  is	  emerging	  evidence	  that	  extended	  periods	  of	  inactivity	  may	  have	  the	  potential	  to	  elevate	  risk	  for	  chronic	  diseases,	  independent	  of	  whether	  people	  meet	  guidelines	  for	  physical	  activity	  [9-­‐12].	  On	  the	  basis	  of	  this	  research	  the	  2009	  Qld	  Health	  Survey	  [13]	  included	  a	  module	  on	  sedentary	  behaviour	  that	  measured	  time	  spent	  sitting	  or	  lying	  down	  while	  awake.	  Data	  from	  this	  module	  showed	  that	  across	  the	  whole	  state,	  38.9%	  of	  respondents	  were	  inactive	  for	  more	  than	  7	  hours	  per	  day	  on	  weekdays	  and	  19.2%	  on	  weekends.	  Whilst	  some	  people	  do	  work	  on	  weekends	  it	  seems	  likely	  that	  at	  a	  population	  level	  the	  main	  difference	  between	  weekdays	  and	  weekends	  is	  that	  a	  higher	  proportion	  of	  the	  population	  are	  at	  work	  on	  weekdays,	  and	  hence	  that	  there	  is	  a	  tendency	  for	  people	  to	  sit	  for	  longer	  when	  they	  are	  at	  work.	  	  This	  could	  mean	  that	  some	  occupations	  tend	  to	  constrict	  normal	  voluntary	  activity,	  although	  there	  is	  a	  likely	  role	  for	  other	  factors	  such	  as	  higher	  rates	  of	  organised	  sport	  on	  weekends.	  	  Queensland	  is	  the	  first	  state	  to	  measure	  sedentary	  behaviour	  so	  at	  this	  time	  comparison	  with	  other	  states	  is	  not	  possible.	  	  The	  implications	  of	  research	  into	  the	  effects	  of	  inactivity	  are	  that	  people	  may	  be	  at	  risk	  of	  adverse	  health	  consequences	  in	  two	  ways:	  firstly	  due	  to	  a	  lack	  of	  positive	  effects	  from	  doing	  sufficient	  activity	  and	  secondly	  from	  the	  independent	  negative	  effects	  of	  sedentary	  behaviour[14].	  Even	  those	  who	  are	  achieving	  adequate	  physical	  activity	  according	  to	  health	  guidelines	  may	  still	  be	  at	  risk	  of	  adverse	  consequences	  if	  they	  engage	  in	  extended	  periods	  of	  sitting	  between	  bouts	  of	  exercise.	  More	  research	  into	  the	  health	  effects	  of	  sedentary	  behaviour	  is	  needed	  to	  establish	  causality,	  as	  well	  as	  to	  elucidate	  the	  exact	  mechanisms	  and	  dose-­‐response	  effects.	  However,	  this	  evolving	  research	  area	  is	  already	  translating	  into	  recommendations,	  with	  2014	  Australian	  physical	  activity	  	  guidelines	  suggesting	  that,	  in	  addition	  to	  striving	  to	  achieve	  the	  recommended	  levels	  of	  physical	  activity,	  individuals	  should	  also	  aim	  to	  decrease	  or	  regularly	  interrupt	  sitting	  time[15].	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II. Health and Physical Activity Patterns in Rural Australian 
Communities 	  According	  to	  the	  2008	  AIHW	  report	  on	  Australia’s	  Health,	  the	  health	  of	  people	  living	  in	  rural	  and	  remote	  areas	  is	  poorer	  than	  that	  of	  their	  metropolitan	  counterparts.	  Life	  expectancy	  generally	  decreases	  with	  increasing	  remoteness,	  with	  people	  in	  regional	  areas	  living	  1-­‐2	  years	  less	  and	  people	  in	  remote	  areas	  up	  to	  7	  years	  less	  than	  those	  living	  in	  major	  cities.	  People	  in	  rural	  and	  remote	  areas	  are	  more	  likely	  to	  suffer	  from	  certain	  chronic	  diseases,	  and	  engage	  in	  behaviours	  associated	  with	  poorer	  health.	  They	  are	  slightly	  more	  likely	  to	  be	  overweight	  or	  obese	  and	  report	  more	  time	  spent	  inactive[1]	  	  
a) Classification of Remoteness The	  Australian	  Bureau	  of	  Statistics	  (ABS)	  currently	  classifies	  remoteness	  according	  to	  the	  ARIA+	  system	  which	  is	  an	  extension	  of	  the	  original	  Accessibility/Remoteness	  Index	  of	  Australia	  (ARIA).	  This	  system	  gives	  remoteness	  values	  for	  over	  12,000	  populated	  localities	  across	  Australia	  based	  on	  their	  road	  distances	  to	  5	  different	  levels	  of	  service	  centres	  categorised	  by	  population	  (A:	  250,000	  or	  more;	  B:	  	  48,000-­‐249,999;	  C:	  18,000-­‐47,999;	  D:	  5,000-­‐17,999;	  E:	  1,000-­‐4,999).	  The	  process	  has	  been	  described	  in	  detail	  elsewhere	  [16],	  but	  essentially	  it	  produces	  a	  value	  from	  0-­‐15	  for	  each	  populated	  locality,	  with	  0	  being	  the	  least	  remote	  and	  15	  the	  most	  remote.	  	  These	  values	  are	  then	  categorised	  according	  to	  the	  following	  table:	  	  
Table 1: ARIA+ Classifications 	  
ARIA+	  value	  range	   Remoteness	  Area	  Name	  0-­‐0.2	   Major	  Cities	  of	  Australia	  Greater	  than	  0.2	  and	  less	  than	  or	  equal	  to	  2.4	   Inner	  Regional	  Australia	  Greater	  than	  2.4	  and	  less	  than	  or	  equal	  to	  5.92	   Outer	  Regional	  Australia	  Greater	  than	  5.92	  and	  less	  than	  or	  equal	  to	  10.53	   Remote	  Australia	  Greater	  than	  10.53	   Very	  Remote	  Australia	  [16]	  	  The	  ARIA+	  values	  of	  populated	  localities	  can	  then	  be	  spacially	  interpolated	  to	  form	  a	  grid	  of	  1km	  cells	  across	  Australia,	  allowing	  remoteness	  to	  be	  expressed	  continuously	  over	  the	  continent.	  The	  output	  of	  this	  can	  be	  seen	  on	  the	  following	  map:	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Figure 1: Map of Australia Illustrating the 2006 Remoteness Structure 	  	  
	  	  Figure	  Adopted	  from	  the	  Australian	  Bureau	  of	  Statistics	  [17]	  	  This	  map	  was	  produced	  from	  the	  previous	  ARIA	  classification	  but	  for	  illustrative	  purposes	  the	  results	  for	  the	  above	  map	  are	  similar	  to	  those	  that	  would	  be	  produced	  by	  ARIA+.	  What	  can	  be	  seen	  from	  this	  map	  is	  that	  the	  classification	  of	  localities	  generally	  gradually	  progresses	  down	  through	  the	  categories	  shown	  in	  the	  table	  with	  increasing	  distance	  from	  major	  cities	  and	  toward	  the	  interior	  of	  the	  continent.	  Occasionally	  the	  presence	  of	  a	  relatively	  larger	  town	  allows	  it	  and	  the	  surrounding	  area	  to	  move	  one	  classification	  higher	  in	  the	  table	  than	  the	  surrounding	  area.	  	  
b) State Based Data on Rurality and Health Data	  from	  state	  based	  surveys	  allow	  more	  detailed	  analysis	  of	  the	  effects	  of	  rurality	  on	  physical	  activity	  and	  sedentary	  behaviour.	  Queensland	  data	  from	  2009	  allow	  comparison	  of	  physical	  activity	  levels	  for	  people	  in	  areas	  of	  increasing	  remoteness	  measured	  by	  the	  ARIA+	  classification	  system.	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Table 2:  Physical Activity Prevalence by ARIA+ classification 	  
ARIA+	  
Classification	  








Major	  City	   3910	   10.2	   31.7	   58.1	  
Inner	  
Regional	  
1545	   14.2	   31.7	   54.1	  
Outer	  
Regional	  
1125	   12.5	   34.7	   52.8	  
Remote	   151	   12.6	   43	   44.4	  
Very	  remote	   150	   13.9	   35.8	   50.4	  Table	  adopted	  from	  the	  report	  based	  on	  the	  Queensland	  health	  survey	  	  “Qld	  Self	  Reported	  Health	  Status	  2009”[13]	  	  These	  data	  show	  a	  trend	  of	  decreasing	  activity	  with	  increasing	  remoteness,	  except	  that	  those	  living	  in	  very	  remote	  areas	  are	  more	  likely	  to	  be	  classified	  as	  sufficiently	  active	  than	  those	  in	  remote	  areas.	  	  The	  proportion	  of	  people	  reporting	  no	  physical	  activity	  is	  also	  generally	  higher	  outside	  major	  cities.	  The	  high	  proportion	  of	  people	  in	  inner	  regional	  areas	  reporting	  no	  physical	  activity	  is	  interesting	  and	  could	  potentially	  reflect	  factors	  such	  as	  long	  periods	  of	  time	  spent	  in	  inactive	  commuting,	  or	  possibly	  other	  socioeconomic	  factors	  related	  to	  living	  on	  the	  fringe	  of	  major	  cities.	  More	  research	  is	  needed	  in	  this	  area	  to	  learn	  more	  about	  these	  relationships.	  	  Qld	  Health	  have	  also	  reported	  data	  for	  overweight	  and	  obesity	  by	  ARIA+	  classification.	  The	  proportions	  classified	  as	  overweight	  or	  obese	  were	  52.2%	  in	  major	  cities,	  57.9%	  in	  inner	  regional	  areas,	  60.2%	  in	  outer	  regional	  areas,	  68.3%	  in	  remote	  areas	  and	  61.7%	  in	  very	  remote	  areas.	  These	  data	  follow	  the	  same	  trends	  as	  those	  for	  physical	  activity,	  with	  the	  likelihood	  of	  being	  classified	  as	  overweight	  or	  obese	  increasing	  with	  increasing	  remoteness,	  but	  with	  a	  smaller	  prevalence	  of	  overweight/obesity	  among	  those	  living	  in	  very	  remote	  areas	  than	  in	  remote	  areas[13].	  	  In	  Victoria,	  survey	  respondents	  were	  categorised	  as	  either	  Metropolitan	  or	  non-­‐Metropolitan	  by	  residence	  in	  one	  of	  the	  three	  Metropolitan	  and	  five	  Rural	  Department	  of	  Human	  Services	  regions	  into	  which	  Victoria	  is	  divided.	  The	  prevalence	  of	  chronic	  disease	  was	  higher	  in	  non-­‐
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Metropolitan	  areas	  (56.1%,)	  than	  in	  Metropolitan	  areas	  (51.8%).	  Non-­‐Metropolitan	  residents	  were	  also	  more	  likely	  to	  be	  overweight	  or	  obese	  (53.2%	  versus	  46.6%),	  but	  they	  were	  slightly	  more	  likely	  to	  be	  sufficiently	  physically	  active	  (63.8%	  versus	  62%)	  and	  slightly	  more	  likely	  to	  report	  doing	  no	  physical	  activity	  (5.3%	  versus	  4.7%)	  [18].	  	  In	  NSW,	  survey	  respondents	  were	  categorised	  as	  urban	  if	  they	  resided	  in	  one	  of	  the	  four	  health	  service	  areas	  designated	  as	  metropolitan	  –	  Northern	  Sydney	  and	  Central	  Coast,	  South	  Eastern	  Sydney	  and	  Illawarra,	  Sydney	  South	  West	  or	  Sydney	  West.	  The	  remainder	  of	  the	  state	  was	  classified	  as	  rural.	  There	  were	  no	  significant	  differences	  in	  physical	  activity	  rates	  between	  rural	  and	  metropolitan	  areas	  but	  a	  significantly	  higher	  proportion	  of	  adults	  in	  NSW	  rural	  areas	  were	  overweight	  or	  obese	  (59.3%)	  than	  in	  urban	  areas	  (50.1%).	  In	  NSW	  these	  figures	  reflect	  significant	  increases	  compared	  with	  1997	  data	  for	  both	  rural	  and	  urban	  areas.	  Adults	  in	  rural	  areas	  were	  also	  more	  likely	  to	  report	  doctor-­‐diagnosed	  hypertension	  (32.8%	  versus	  29%)	  and	  have	  diabetes	  or	  high	  blood	  glucose	  (8.8%	  versus	  6.6%)	  [19].	  	  In	  South	  Australia,	  survey	  respondents	  were	  categorised	  as	  ‘metropolitan’	  or	  ‘country’	  based	  on	  health	  regions,	  with	  those	  in	  the	  two	  health	  regions	  making	  up	  greater	  Adelaide	  classified	  as	  metropolitan,	  and	  the	  rest	  as	  country.	  Country	  and	  metropolitan	  residents	  reported	  similar	  levels	  of	  achieving	  sufficient	  activity	  (46.5%	  versus	  47.5%),	  but	  country	  residents	  were	  more	  likely	  to	  report	  no	  activity	  (17.4%	  versus	  14.7%)[7].	  	  Data	  were	  not	  available	  for	  Western	  Australia	  or	  Tasmania.	  	  One	  of	  the	  aspects	  that	  is	  evident	  from	  these	  state	  figures	  is	  the	  lack	  of	  consistency	  in	  how	  rural	  residence	  is	  classified.	  The	  system	  used	  by	  NSW,	  Victoria	  and	  South	  Australia	  effectively	  classifies	  anyone	  not	  living	  in	  a	  capital	  city	  as	  a	  rural	  resident,	  which	  obviously	  includes	  a	  vast	  array	  of	  different	  areas,	  including	  central	  locations	  in	  many	  fairly	  major	  urban	  centres.	  The	  ARIA+	  system	  used	  by	  Qld	  is	  the	  current	  system	  used	  by	  the	  Australian	  Bureau	  of	  Statistics	  (ABS)	  and,	  as	  stated,	  theoretically	  has	  the	  capacity	  to	  define	  locations	  to	  a	  resolution	  of	  one	  square	  kilometre	  Australia	  wide.	  	  However,	  in	  the	  survey	  data	  reported	  in	  this	  thesis	  postcodes	  are	  generally	  used	  to	  classify	  a	  resident	  to	  their	  statistical	  local	  area	  (SLA),	  with	  ARIA+	  classification	  then	  based	  on	  this.	  In	  rural	  areas	  an	  SLA	  can	  be	  quite	  geographically	  large	  and	  contain	  a	  number	  of	  small	  towns	  as	  well	  as	  rural	  land.	  When	  the	  ARIA+	  classifications	  are	  generated	  in	  this	  manner	  they	  (along	  with	  the	  rural/metropolitan	  classification	  of	  other	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states)	  do	  not	  differentiate	  between	  someone	  who	  lives	  on	  a	  farm	  10	  km	  from	  their	  nearest	  town	  and	  someone	  who	  lives	  in	  the	  town	  within	  a	  short	  walk	  of	  local	  shops.	  These	  two	  situations	  may	  represent	  markedly	  different	  environments	  for	  physical	  activity	  but	  investigation	  of	  potentially	  important	  factors	  is	  not	  possible	  if	  the	  locations	  cannot	  be	  separated	  for	  analysis	  [20].	  	  Development	  of	  metrics	  that	  better	  measure	  a	  persons	  proximity	  to	  immediate	  facilities	  would	  go	  some	  way	  to	  address	  this	  issue.	  	  As	  mentioned	  previously	  the	  state	  physical	  activity	  prevalence	  data	  presented	  in	  this	  thesis	  are	  based	  on	  responses	  to	  the	  Active	  Australia	  survey	  instrument	  that	  measures	  leisure	  time	  physical	  activity	  and	  walking	  to	  and	  from	  places.	  There	  is	  a	  historical	  perception	  that	  rural	  people	  obtain	  the	  physical	  activity	  they	  need	  in	  the	  course	  of	  their	  daily	  lives.	  The	  validity	  of	  this	  perception	  for	  previous	  generations	  is	  supported	  by	  data	  from	  Amish	  communities	  who	  employ	  traditional	  farming	  and	  homemaking	  practices.	  These	  communities	  have	  very	  high	  levels	  of	  physical	  activity	  compared	  with	  modern	  populations	  generally,	  but	  the	  extent	  to	  which	  these	  high	  levels	  apply	  to	  modern	  rural	  workers	  and	  residents	  is	  highly	  questionable	  [21].	  Despite	  this,	  the	  fact	  remains	  that	  it	  is	  likely	  that	  the	  context	  of	  rural	  life	  presents	  different	  opportunities	  for,	  and	  barriers	  to,	  physical	  activity.	  If	  rural	  people	  are	  more	  active	  through	  the	  course	  of	  their	  daily	  lives,	  then	  basing	  physical	  activity	  measurements	  only	  on	  leisure	  time	  physical	  activity	  and	  some	  walking	  may	  be	  less	  valid	  in	  this	  population,	  and	  could	  tend	  to	  exaggerate	  any	  differences	  between	  rural	  and	  urban	  populations.	  	  	  In	  the	  broader	  area	  of	  non-­‐leisure	  time	  physical	  activity,	  another	  factor	  that	  warrants	  further	  scrutiny	  in	  rural	  communities	  is	  the	  specific	  contribution	  of	  walking	  and	  other	  forms	  of	  active	  transport	  to	  overall	  physical	  activity.	  In	  metropolitan	  areas	  it	  has	  been	  shown	  that	  active	  transport	  is	  positively	  correlated	  with	  population	  density	  and	  mixed	  land	  use,	  and	  negatively	  correlated	  with	  commuting	  distance	  [22-­‐24].	  In	  particular	  a	  Perth	  based	  study	  has	  shown	  that	  living	  within	  400m	  of	  post	  boxes,	  bus	  stops,	  convenience	  stores,	  newsagencies,	  shopping	  malls,	  and	  transit	  stations	  was	  associated	  with	  increased	  rates	  of	  walking	  for	  transport.	  Residence	  within	  1500m	  of	  schools,	  transit	  stations,	  newsagencies,	  convenience	  stores	  and	  shopping	  malls	  was	  also	  associated	  with	  increased	  rates	  of	  walking	  [25].	  Whether	  this	  relationship	  exists	  in	  rural	  areas	  is	  not	  known,	  but	  a	  combination	  of	  increased	  distances	  from	  facilities,	  lack	  of	  public	  transport	  and	  increased	  car	  dependence	  could	  contribute	  to	  deficits	  in	  physical	  activity	  levels	  in	  rural	  areas.	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c) Non-Government Research on physical activity and health in rural 
Australian populations 	  Outside	  the	  information	  gained	  from	  the	  National	  and	  state	  surveys	  presented	  above	  there	  has	  been	  little	  research	  on	  the	  physical	  activity	  and	  health	  of	  rural	  populations	  in	  Australia.	  One	  study	  from	  the	  Riverina	  district	  of	  NSW	  into	  men’s	  health	  behaviours	  has	  reported	  that	  fewer	  than	  half	  of	  respondents	  participated	  in	  vigorous	  activity	  but	  that	  42%	  did	  heavy	  labouring	  or	  gardening	  at	  least	  three	  times	  per	  week.	  The	  questions	  used	  in	  this	  survey	  do	  not	  allow	  comparison	  with	  state	  data,	  or	  calculation	  of	  the	  percentage	  that	  were	  doing	  adequate	  physical	  activity	  for	  health	  benefits	  according	  to	  current	  recommendations.	  However,	  they	  do	  potentially	  support	  the	  historic	  perception	  that	  rural	  men	  may	  compensate	  for	  a	  lack	  of	  leisure	  time	  physical	  activity	  with	  occupational	  or	  other	  home	  based	  activity	  [26].	  Another	  study	  examined	  self-­‐reported	  physical	  activity	  patterns	  of	  adults	  from	  the	  greater	  green	  triangle	  area	  of	  rural	  Victoria.	  This	  study	  found	  only	  30%	  of	  men	  and	  21%	  of	  women	  did	  moderate	  to	  vigorous	  activity	  for	  at	  least	  20-­‐30	  minutes	  four	  or	  more	  times	  per	  week,	  with	  one	  fifth	  of	  people	  reporting	  no	  activity.	  Again	  these	  measures	  do	  not	  allow	  direct	  comparison	  with	  state	  data	  from	  the	  Active	  Australia	  Survey	  instrument,	  but	  do	  lend	  weight	  to	  evidence	  of	  insufficient	  physical	  activity	  in	  rural	  populations.	  This	  survey	  also	  found	  high	  levels	  of	  occupational	  physical	  activity	  in	  rural	  men	  (with	  two	  thirds	  reporting	  high	  levels)	  although	  the	  authors	  suggested	  that	  this	  aspect	  may	  have	  been	  over-­‐reported	  [27].	  
d) Physical Activity in Rural Queensland Communities 	  The	  physical	  activity	  in	  rural	  communities	  (PARC)	  report	  was	  prepared	  in	  2009	  and	  included	  physical	  activity	  data	  from	  surveys	  completed	  by	  residents	  of	  Esk,	  Mareebra	  and	  Mt	  Isa	  [28].	  These	  communities	  were	  chosen	  to	  represent	  the	  heterogeneity	  of	  rural	  communities	  in	  Queensland.	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Table 3: Demographics of PARC survey respondents by location 








Sex	  (%)	   	   	   	   	  Male	   42	   42	   40	   43	  Female	   58	   58	   60	   57	  Missing	  (n)	   25	   9	   11	   5	  
Age	  in	  Years	   	   	   	   	  Mean	  (Standard	  Deviation)	   46.7	  (14.7)	   47.3	  (14.8)	   48.4	  (14.8)	   45.0	  (14.3)	  Missing	  (n)	   32	   11	   14	   7	  
Country	  of	  birth	  (%)	   	   	   	   	  Australia	   85	   85	   86	   84	  Other	   15	   15	   14	   17	  Missing	  (n)	   29	   10	   12	   7	  
Living	  Arrangements	  (%)	   	   	   	   	  Living	  alone	   9	   8	   9	   11	  Single	  parent	  living	  with	  children	   3	   3	   4	   4	  Single	  living	  with	  others	   9	   10	   11	   6	  Couple	  living	  without	  children	   37	   32	   39	   40	  Couple	  living	  with	  children	   37	   42	   32	   36	  Other	   5	   5	   5	   4	  Missing	  (n)	   91	   38	   31	   22	  
Education	  (%)	   	   	   	   	  Up	  to	  year	  10	   34	   ??	   38	   29	  Year	  12	   18	   17	   16	   21	  Certificate,	  diploma,	  associate	  degree	   31	   32	   29	   34	  Bachelor	  or	  higher	  degree	   17	   17	   17	   17	  Missing	  (n)	   125	   49	   45	   31	  
Employment	  status	  (%)	   	   	   	   	  Full	  time	  	   44	   40	   34	   60	  Part	  time	   18	   18	   23	   13	  Home	  duties	   9	   9	   7	   9	  Retired	   11	   13	   13	   5	  Permanently	  unable	  to	  work	   4	   4	   5	   1	  Unemployed,	  work	  without	  pay	  or	  student	   5	   6	   6	   3	  Other	   10	   10	   11	   9	  Missing	  (n)	   2	   0	   1	   1	  
Occupation	  (%)	   	   	   	   	  Manager/admin,	  professional	   32	   31	   33	   33	  Clerical,	  sales	  or	  service	   17	   18	   13	   19	  Tradesperson,	  production,	  transport,	  labourer	   25	   22	   26	   29	  No	  paid	  job	   22	   24	   24	   15	  Other	   4	   4	   4	   4	  Missing	  (n)	   97	   41	   32	   24	  
Body	  mass	  index	  (kg	  m-­2)	  	   	   	   	   	  Mean	  (Standard	  Deviation)	   27.3	  (5.8)	   27.5	  (6.2)	   26.3	  (5.1)	   27.9	  (5.9)	  Missing	  (n)	   65	   19	   26	   20	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The	  PARC	  report	  also	  included	  a	  question	  that	  asked	  residents	  for	  the	  distance	  they	  live	  from	  their	  nearest	  post	  office.	  The	  median	  distances	  with	  inter-­‐quartile	  ranges	  (IQR)	  for	  each	  district	  were;	  6	  (3-­‐10)	  km	  for	  Esk,	  5	  (2-­‐11)	  km	  for	  Mareeba	  and	  3	  (2-­‐5)	  km	  for	  Mount	  Isa.	  If	  these	  distances	  are	  used	  as	  a	  proxy	  measure	  of	  accessibility	  to	  local	  facilities	  we	  see	  that	  the	  figures	  are	  at	  odds	  with	  the	  ARIA+	  classifications.	  While	  people	  living	  in	  Esk	  shire	  are	  classified	  as	  less	  Remote	  than	  those	  in	  Mt	  Isa	  (Inner/Outer	  Regional	  v	  Remote/Very	  Remote),	  they	  are	  less	  likely	  to	  live	  within	  walking	  distance	  of	  their	  local	  post	  office	  and	  other	  shops	  and	  facilities	  in	  the	  vicinity.	  Again	  it	  seems	  that	  even	  the	  more	  detailed	  ARIA+	  classification	  used	  in	  QLD	  lacks	  the	  resolution	  to	  adequately	  differentiate	  a	  person’s	  location	  of	  residence	  to	  the	  level	  that	  has	  been	  shown	  to	  influence	  walking	  behaviour.	  	  The	  results	  from	  the	  PARC	  survey	  in	  terms	  of	  physical	  activity	  support	  the	  state	  based	  survey	  results	  of	  decreased	  physical	  activity	  levels	  and	  higher	  levels	  of	  inactivity	  in	  rural	  areas.	  Less	  than	  half	  (46.8%)	  the	  respondents	  were	  meeting	  physical	  activity	  guidelines	  compared	  to	  the	  QLD	  average	  of	  56%,	  A	  higher	  proportion	  of	  the	  sample	  (18%)	  reported	  no	  physical	  activity	  compared	  to	  the	  state	  average	  of	  12%.	  The	  vast	  majority	  of	  respondents	  (90%)	  reported	  that	  their	  primary	  mode	  of	  transport	  on	  weekdays	  was	  by	  car	  or	  motorcycle,	  with	  only	  37%	  reporting	  walking,	  and	  19%	  cycling,	  for	  transport[29].	  	  
e) Socioeconomic Status One	  factor	  that	  was	  not	  measured	  directly	  in	  the	  PARC	  study	  but	  is	  relevant	  to	  mention	  in	  association	  with	  rural	  physical	  activity	  and	  health	  is	  socio-­‐economic	  status.	  The	  Socioeconomic	  Index	  for	  Areas	  (SEIFA)	  measures	  advantage/disadvantage	  by	  income	  and	  a	  range	  of	  other	  factors.	  It	  has	  been	  included	  in	  QLD	  health	  surveys,	  with	  data	  available	  at	  a	  health	  service	  district	  level.	  The	  Qld	  Health	  Service	  Districts	  that	  contain	  the	  PARC	  study	  areas	  are	  Darling	  Downs	  and	  West	  Moreton	  (Esk),	  Cairns	  and	  Hinterland	  (Mareeba)	  and	  Mount	  Isa	  being	  its	  own	  district.	  By	  definition	  there	  should	  be	  20%	  in	  each	  quintile	  for	  the	  population	  overall	  but	  all	  the	  districts	  containing	  the	  study	  areas	  have	  a	  substantially	  higher	  proportion	  of	  people	  in	  the	  lowest	  two	  quintiles	  (96.5%	  for	  Darling	  Downs	  and	  West	  Moreton,	  73.7%	  for	  Cairns	  and	  Hinterland	  and	  100%	  for	  Mount	  Isa).	  In	  the	  case	  of	  Mount	  Isa	  the	  Qld	  health	  data	  are	  sampled	  from	  largely	  the	  same	  population,	  but	  in	  the	  other	  two	  districts	  the	  QLD	  health	  data	  includes	  respondents	  from	  outside	  the	  PARC	  study	  areas;	  for	  example,	  Ipswich	  and	  Cairns	  residents	  respectively.	  Despite	  this	  fact,	  the	  data	  are	  still	  a	  clear	  indication	  that	  SEIFA	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levels	  are	  generally	  lower	  outside	  metropolitan	  areas.	  This	  factor	  is	  certainly	  relevant	  in	  the	  case	  of	  Mount	  Isa	  and	  is	  highly	  likely	  to	  be	  relevant	  to	  Esk	  and	  Mareeba.	  	  Socioeconomic	  disadvantage	  is	  generally	  associated	  with	  worse	  health	  and	  higher	  levels	  of	  obesity	  and	  physical	  inactivity,	  although	  some	  studies	  have	  found	  the	  most	  disadvantaged	  to	  have	  higher	  rates	  of	  walking	  and	  cycling	  for	  transport,	  by	  necessity	  due	  to	  lack	  of	  car	  ownership	  [30-­‐34].	  Rates	  of	  walking	  and	  cycling	  for	  transport	  in	  the	  PARC	  study	  areas	  were	  generally	  low,	  but	  the	  high	  proportion	  of	  people	  classified	  in	  the	  lowest	  two	  quintiles	  of	  socioeconomic	  status	  is	  almost	  certainly	  related	  to	  higher	  reported	  rates	  of	  physical	  inactivity	  and	  obesity.	  	  These	  SEIFA	  data	  are	  one	  example	  of	  the	  complexity	  that	  makes	  study	  of	  physical	  activity	  in	  rural	  populations	  difficult.	  As	  noted	  in	  the	  PARC	  report,	  it	  is	  difficult	  to	  define	  precisely	  what	  is	  meant	  by	  ‘rural	  Qld’,	  as	  each	  individual	  community	  includes	  a	  complex	  mixture	  of	  environmental	  and	  socioeconomic	  factors,	  as	  well	  as	  ethnic	  diversity,	  all	  of	  which	  may	  influence	  physical	  activity	  rates	  [28].	  
III. Summary As	  reported	  by	  the	  AIHW	  [1],	  available	  data	  show	  a	  pattern	  of	  diminished	  health,	  higher	  rates	  of	  obesity	  and	  increased	  sedentary	  behaviour	  in	  rural	  populations,	  but	  there	  is	  no	  clear	  pattern	  with	  respect	  to	  physical	  activity.	  This	  may	  reflect	  the	  actual	  situation,	  but	  there	  are	  substantial	  limitations	  in	  the	  data	  used	  to	  generate	  this	  information	  in	  terms	  of	  both	  its	  resolution	  and	  comparability	  between	  data	  sets.	  This,	  combined	  with	  the	  complexity	  of	  rural	  communities,	  makes	  it	  difficult	  to	  be	  certain	  of	  the	  effects	  of	  rural	  residence	  on	  physical	  activity	  patterns,	  and	  specifically	  which	  aspects	  of	  rural	  residence	  are	  important.	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Three	  issues	  arise	  from	  this	  review:	  	  1. The	  Qld	  data	  show	  an	  inverse	  relationship	  between	  increasing	  levels	  of	  remoteness	  and	  physical	  activity,	  but	  NSW,	  Victoria	  and	  South	  Australia	  only	  report	  data	  for	  Metropolitan	  and	  non-­‐Metropolitan	  classifications.	  In	  the	  2008	  NSW	  survey	  it	  was	  noted	  that	  there	  was	  no	  overall	  difference	  in	  physical	  activity	  between	  metropolitan	  and	  non-­‐metropolitan	  areas	  but	  that	  there	  were	  differences	  between	  health	  service	  districts.	  It	  is	  possible	  that	  important	  trends	  are	  being	  hidden	  by	  a	  lack	  of	  resolution	  in	  these	  data.	  The	  lack	  of	  differentiation	  between	  ‘town’	  and	  ‘property’	  residents	  in	  rural	  areas,	  and	  the	  effect	  of	  proximity	  to	  local	  facilities,	  are	  of	  particular	  interest	  in	  this	  area.	  2. All	  the	  information	  contained	  in	  the	  State	  and	  National	  Health	  reports	  is	  based	  on	  responses	  to	  questions	  taken	  from	  the	  Active	  Australia	  Survey.	  This	  instrument	  has	  previously	  been	  reported	  to	  have	  excellent	  reliability	  (with	  intraclass	  correlation	  coefficients	  of	  0.71-­‐0.86	  and	  Spearman’s	  Rho	  from	  0.54	  to	  0.77)	  as	  well	  as	  reasonable	  validity	  when	  compared	  to	  objective	  measures,	  but	  it	  is	  designed	  specifically	  to	  measure	  leisure	  time	  physical	  activity	  and	  walking	  for	  transport[35,	  36].	  It	  does	  not	  consider	  work	  related	  activity	  or	  incidental	  activity	  around	  the	  house,	  such	  as	  chores	  or	  gardening,	  in	  calculations	  of	  total	  activity.	  This	  highlights	  a	  significant	  gap	  in	  our	  knowledge	  of	  physical	  activity	  patterns	  generally,	  but	  particularly	  in	  rural	  populations	  where	  there	  is	  a	  suggestion	  that	  there	  may	  be	  higher	  rates	  of	  occupational,	  household	  and	  garden	  based	  physical	  activity.	  	  3. Qld	  data	  suggest	  that	  social	  disadvantage	  is	  more	  prevalent	  in	  rural	  areas.	  Socio-­‐demographic	  characteristics	  of	  rural	  communities	  warrant	  further	  scrutiny,	  as	  they	  may	  be	  important	  causative	  or	  mediating	  factors	  affecting	  physical	  activity	  patterns	  and	  health.	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Part 2: Relationship between proximity to facilities and 
physical activity in rural populations. 
Introduction 	  The	  literature	  review	  identified	  increased	  rates	  of	  overweight	  and	  obesity	  and	  sedentary	  behaviour	  in	  rural	  populations,	  as	  well	  as	  some	  evidence	  of	  lower	  levels	  of	  physical	  activity.	  However,	  little	  is	  known	  about	  how	  activity	  in	  rural	  populations	  is	  accrued	  across	  the	  domains	  of	  physical	  activity	  (occupational,	  transport	  and	  leisure)	  and	  what	  factors	  influence	  these	  levels.	  The	  literature	  review	  attempted	  to	  identify	  any	  studies	  in	  rural	  areas	  focusing	  on	  the	  relationship	  between	  proximity	  to	  facilities	  and	  physical	  activity	  but	  none	  were	  found	  despite	  the	  fact	  that	  this	  area	  has	  been	  well	  considered	  in	  urban	  areas.	  	  This	  research	  consists	  of	  a	  secondary	  analysis	  of	  the	  PARC	  data	  to	  provide	  a	  more	  detailed	  picture	  of	  physical	  activity	  patterns	  of	  rural	  populations	  and	  the	  factors	  that	  have	  important	  influences	  on	  these	  patterns.	  	  Specifically,	  the	  aims	  of	  this	  research	  are:	  1. To	  determine	  if	  distance	  of	  residence	  from	  the	  nearest	  post	  office	  is	  associated	  with	  physical	  activity	  patterns	  in	  rural	  populations.	  2. To	  examine	  the	  socio-­‐demographic	  factors	  associated	  with	  the	  relationship	  between	  physical	  activity	  (in	  its	  different	  domains)	  and	  distance	  from	  the	  post	  office.	  	  Distance	  of	  residence	  from	  the	  nearest	  post	  office	  will	  provide	  a	  higher	  resolution	  measure	  of	  proximity	  to	  facilities,	  such	  as	  local	  shops,	  than	  is	  afforded	  by	  measures	  such	  as	  ARIA/ARIA+.	  This	  is	  because	  in	  rural	  Australian	  towns	  the	  post	  office	  is	  usually	  located	  in	  close	  proximity	  to	  the	  other	  available	  facilities	  and	  services.	  	  If	  the	  relationship	  that	  exists	  in	  Metropolitan	  areas	  between	  physical	  activity	  and	  proximity	  to	  shops	  and	  facilities	  exists	  in	  rural	  areas	  then	  it	  is	  hypothesised	  that	  those	  living	  closer	  to	  their	  local	  post	  office	  will	  exhibit	  higher	  rates	  of	  physical	  activity	  and	  particularly	  transport	  related	  physical	  activity.	  	  
Methods 
Data Set The	  data	  presented	  here	  are	  from	  secondary	  analysis	  of	  data	  collected	  as	  part	  of	  the	  PARC	  survey.	  Detailed	  methods	  of	  the	  data	  collection	  have	  been	  described	  elsewhere	  [29].	  In	  brief,	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the	  Queensland	  electoral	  roll	  was	  stratified	  by	  age	  	  and	  sex	  separately	  for	  each	  of	  the	  study	  areas.	  5817	  people	  were	  selected	  at	  random	  across	  the	  3	  study	  areas	  to	  give	  approximately	  equal	  representation	  of	  sex	  and	  age	  groups.	  These	  people	  were	  mailed	  the	  survey	  included	  in	  Appendix	  1	  in	  	  November	  2008.	  The	  overall	  response	  rate	  was	  low	  at	  22%	  (Esk:	  25%,	  Mareeba:	  22%,	  Mount	  Isa:	  18.5%),	  producing	  a	  total	  sample	  size	  of	  1219.	  However,	  the	  characteristics	  of	  the	  sample	  were	  similar	  to	  the	  general	  population,	  apart	  from	  an	  over-­‐representation	  of	  women	  and	  older	  people[29].	  	  
Data Management 
Predictor Variable – Distance of residence from nearest Post Office (DPO) Question	  43	  of	  the	  survey	  (See	  Appendix	  1)	  asked:	  “How	  far	  is	  the	  nearest	  post	  office	  from	  your	  home?”.	  Responses	  were	  in	  number	  of	  kilometres.	  The	  responses	  to	  this	  question	  were	  highly	  skewed.	  For	  this	  reason	  the	  continuous	  variable	  was	  transformed	  to	  produce	  a	  categorical	  variable	  using	  the	  visual	  binning	  function	  in	  SPSS.	  Value	  ranges	  for	  the	  categories	  were	  chosen	  to	  include	  distance	  ranges	  from	  facilities	  that	  previous	  research	  suggests	  are	  associated	  with	  increased	  rates	  of	  walking	  or	  cycling.	  This	  process	  produced	  a	  variable	  with	  4	  categories	  containing	  values	  from	  the	  original	  variable	  as	  follows;	  less	  than	  or	  equal	  to	  1	  km,	  2-­‐4	  km	  inclusively,	  5-­‐10	  km	  inclusively,	  and	  greater	  than	  10	  km.	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Outcome Variables - Physical Activity, Transport related activity and Sedentary Time Question	  26	  (Q26)	  of	  the	  survey	  asked	  respondents	  to	  recall	  the	  times	  they	  spent	  engaged	  in	  various	  activities	  for	  the	  entire	  previous	  day.	  The	  full	  question	  can	  be	  viewed	  in	  Appendix	  1	  but	  in	  brief	  the	  respondent	  was	  asked	  to	  recall	  time	  spent	  active	  and	  inactive	  while	  engaged	  in	  transport,	  whilst	  at	  work,	  during	  leisure	  time	  and	  doing	  domestic	  work,	  and	  the	  time	  they	  spent	  lying	  down	  or	  sleeping.	  The	  responses	  to	  this	  question	  were	  initially	  viewed	  graphically	  using	  boxplots	  in	  SPSS	  to	  identify	  outliers	  and	  skewed	  distributions,	  and	  develop	  strategies	  for	  dealing	  with	  these.	  	  For	  Q26	  the	  following	  steps	  were	  taken:	  
• Missing	  values	  were	  recoded	  from	  999	  to	  9999	  as	  999	  was	  a	  potentially	  valid	  response.	  
• If	  a	  response	  to	  any	  single	  element	  of	  Q26	  was	  greater	  than	  24	  hours	  then	  this	  element	  was	  recoded	  to	  missing	  (9999)	  as	  this	  was	  deemed	  to	  be	  an	  unreliable	  response.	  
• To	  be	  included	  in	  the	  analysis	  there	  had	  to	  be	  at	  least	  one	  valid	  (and	  greater	  than	  zero)	  response	  to	  an	  element	  in	  at	  least	  one	  subsection	  of	  Q26	  (ie.	  a),	  b),	  c),	  d),	  e),	  f)).	  If	  a	  subsection	  had	  at	  least	  one	  valid	  non	  zero	  response	  and	  there	  were	  no	  zero	  responses	  for	  other	  elements,	  then	  any	  elements	  of	  that	  subsection	  with	  missing	  values	  were	  recoded	  to	  zero.	  This	  was	  done	  as	  it	  was	  deemed	  that	  a	  genuine	  effort	  had	  been	  made	  to	  answer	  the	  question,	  and	  that	  a	  blank	  response	  was	  likely	  to	  reflect	  an	  intention	  to	  allocate	  zero	  to	  that	  element.	  This	  approach	  was	  necessary	  to	  maintain	  numbers	  in	  the	  analysis.	  
• If	  all	  the	  valid	  values	  for	  Q26	  added	  to	  greater	  than	  24	  hours,	  then	  each	  value	  was	  reduced	  in	  line	  with	  its	  proportion	  of	  the	  original	  total,	  so	  that	  each	  value	  retained	  its	  percentage	  contribution	  to	  the	  overall	  total,	  but	  the	  sum	  of	  all	  values	  was	  delineated	  to	  24	  hours.	  	  After	  cleaning,	  the	  data	  were	  again	  screened	  graphically	  using	  boxplots.	  There	  were	  still	  a	  number	  of	  outliers,	  with	  extreme	  values	  for	  various	  elements	  of	  the	  question,	  but	  the	  decision	  was	  taken	  to	  include	  these	  in	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the	  analysis	  as	  they	  were	  theoretically	  possible,	  and	  could	  not	  be	  excluded	  on	  a	  logic	  based	  approach.	  	  The	  descriptions	  of	  the	  activities	  included	  in	  Q26	  were	  then	  compared	  with	  activities	  listed	  in	  the	  compendium	  of	  physical	  activities	  and	  assigned	  the	  MET	  value	  of	  the	  closest	  matching	  activity.	  The	  matching	  activities	  and	  associated	  MET	  values	  are	  depicted	  below:	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Table 4: Activities, associated Compendium of Physical Activity codes and assigned MET 
values 	  




Transport	   	   	  Passive	  (eg.	  Sitting	  in	  a	  car,	  bus,	  train	  etc)	   16015	  or	  16016	   1.0	  Active	  (eg.	  Walking,	  cycling)	   17161*	   2.5	  
At	  work	   	   	  Sitting	  (eg.	  At	  a	  desk	  or	  computer)	   11580	   1.5	  On	  your	  feet	  (standing	  or	  moving	  about	  as	  nurses,	  teachers,	  shop	  workers	  do)	   11610	   3.0	  Brisk	  walking	  (for	  at	  least	  10	  minutes	  at	  a	  time)	   11810	   4.5	  Heavy	  manual	  labour	  (the	  sort	  a	  builder	  or	  landscape	  gardener	  would	  do)	   11050	   8.0	  
Leisure	  time	   	   	  Passive	  leisure	  (eg.	  TV,	  internet,	  reading,	  socialising,	  movies	  etc)	   07010	   1.0	  Active	  moderate	  leisure	  activity	  (eg.	  Brisk	  walking,	  cycling,	  swimming	  etc)	   17200	   3.8	  Active	  vigorous	  leisure	  activity	  (eg.	  Competitive	  sport,	  jogging,	  aerobics	  etc)	   12020	   7	  
Domestic	  work	   	   	  Light	  house/garden	  work	  (eg.	  Cooking,	  child	  care,	  doing	  laundry,	  sweeping)	   05040	   2.5	  Heavy	  house/garden	  work	  (eg	  scrubbing	  floors,	  cleaning	  windows,	  push	  mower	  etc)	   05130	   3.8	  Sleeping	  (including	  napping	  and/or	  lying	  down,	  even	  if	  not	  asleep	   07030	   0.9	  	  *The	  value	  for	  transport	  walking	  was	  used	  due	  to	  very	  low	  rates	  of	  cycling	  for	  transport.	  All	  MET	  values	  were	  obtained	  from	  the	  year	  2000	  update	  of	  the	  compendium	  of	  physical	  activities	  [37]	  	  The	  MET	  value	  for	  each	  item	  was	  multiplied	  by	  the	  number	  of	  minutes	  engaged	  in	  that	  activity	  to	  give	  a	  measure	  of	  the	  amount	  of	  activity	  done	  in	  MET.minutes.	  The	  resulting	  values	  were	  then	  summed	  to	  give	  the	  total	  physical	  activity	  variable.	  The	  transport	  related	  activity	  variable	  was	  produced	  from	  summing	  the	  values	  from	  the	  transport	  section	  only.	  This	  process	  produced	  two	  continuous	  outcome	  variables	  with	  values	  representing	  MET.minutes	  for	  each	  respondent.	  The	  final	  outcome	  variable	  (Sedentary	  time)	  was	  produced	  by	  summing	  the	  times	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spent	  inactive	  in	  each	  domain	  (passive	  transport,	  sitting	  at	  work,	  passive	  leisure	  and	  sleeping	  including	  napping	  etc).	  
Covariates  A	  number	  of	  the	  covariates	  were	  transformed	  as	  follows	  to	  ensure	  maximal	  manageability/power	  of	  the	  statistical	  analyses.	  	  
Job	  Type:	  Question	  37	  asked	  “Please	  indicate	  which	  of	  the	  following	  best	  describes	  your	  main	  
occupation?”	  The	  nine	  original	  categories	  were	  collapsed	  to	  produce	  a	  variable	  for	  Job	  type	  with	  four	  categories	  as	  follows:	  1. Manager/Professional	  (containing	  the	  original	  categories	  of	  Manager/Administrator	  and	  Professional)	  2. Associate	  Professional/Tradesperson	  (containing	  the	  original	  categories	  of	  Associate	  professional	  and	  Tradesperson	  or	  related	  worker)	  3. Clerical/Labourer	  (containing	  the	  original	  categories	  of	  Advanced	  clerical	  or	  service	  worker,	  Intermediate/elementary	  clerical,	  sales	  or	  service	  worker	  and	  intermediate/elementary	  production,	  transport	  worker,	  labourer	  or	  related	  worker)	  4. No	  job	  or	  don’t	  know	  (generated	  directly	  from	  these	  response	  items)	  	  
Employment	  Level:	  Q39	  asked	  “Which	  one	  of	  the	  following	  best	  describes	  your	  current	  
employment	  situation?”	  The	  nine	  original	  categories	  were	  collapsed	  to	  produce	  a	  variable	  for	  employment	  level	  with	  four	  categories	  as	  follows:	  	  1. Full/part	  time	  work	  (containing	  the	  original	  categories	  of	  full	  time,	  part	  time	  or	  casual	  paid	  work	  in	  a	  job,	  business	  or	  profession)	  2. Unpaid	  work/student	  (containing	  the	  original	  categories	  of	  work	  without	  pay	  in	  a	  family	  or	  other	  business,	  home	  duties	  –	  not	  looking	  for	  work,	  and	  student)	  3. Retired	  (generated	  directly	  from	  that	  response	  item)	  4. No	  job,	  disabled	  or	  don’t	  know	  (containing	  the	  original	  categories	  of	  unemployed,	  looking	  for	  work,	  permanently	  unable	  to	  work	  and	  ‘Other’)	  	  
Age:	  Q35	  asked	  “What	  is	  your	  date	  of	  birth?”	  This	  generated	  a	  continuous	  variable	  for	  age	  which	  was	  then	  transformed	  to	  a	  categorical	  variable	  using	  the	  visual	  binning	  function	  to	  yield	  five	  categories	  (less	  than	  18	  years,	  18-­‐29	  years,	  30-­‐49	  years,	  50-­‐70	  years	  and	  over	  70	  years).	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Table 5: Descriptive Analysis of the derived variables used in the regression analysis 	  
	  










(n=1219)	  <1	   15.4	   19.7	   20.6	   18.2	  2-­‐4	   19.9	   28.6	   49.1	   30.9	  5-­‐10	   40.4	   26.3	   29.4	   32.9	  10+	   24.3	   25.4	   0.9	   18	  
Age	  Categories	  
(Years)	  18-­‐29	   17.5	   16.8	   23.3	   19	  30-­‐49	   34	   30.6	   33.6	   32.9	  50-­‐70	   48.2	   51.5	   43.1	   47.8	  70+	   0	   1.1	   0	   0.3	  
Highest	  education	  
attained	  Grade	  10	   34.7	   38	   29.2	   34.1	  Grade	  12	   17	   16	   20.6	   17.7	  Certificate/	  Diploma	   30.9	   28.9	   33.7	   31.1	  Bachelor	   17.4	   17.2	   16.5	   17.1	  
Employment	  Status	  Full/Part	  time	   57.7	   57.7	   73.4	   62.2	  Unpaid/Student	   13.9	   12	   10.7	   12.4	  Retired	   12.7	   13	   4.6	   10.5	  Unemployed/	  Disabled	   15.7	   17.3	   11	   14.9	  
Job	  Categories	  Manager/	  Professional	   25.7	   29	   25.8	   26.7	  Associate	  Professional/	  Tradesperson	   18.2	   18	   22.4	   19.3	  Clerical/	  Labourer	   27.7	   25.2	   32.9	   28.4	  No	  Job	   28.4	   27.8	   18.9	   25.5	  
Sex	  Male	   41.7	   40.4	   42.8	   41.6	  Female	   58.3	   59.6	   57.2	   58.4	  
Activity	  Level	  Sufficient	  Physical	  Activity	  (>150min/week)	   44.7	   50.7	   45.7	   46.7	  Insufficient	  Physical	  Activity	  (0-­‐150min/week)	   36.9	   33.1	   34.1	   35.0	  Sedentary	  (No	  activity	  reported)	   18.4	   16.2	   20.2	   18.2	  
BMI	  Category	  Healthy	  (20-­‐25)	   35.2	   43	   32.8	   36.9	  Overweight	  (25-­‐30)	   36.5	   37.3	   35.3	   36.4	  Obese	  (30-­‐40)	   24.9	   17.9	   28.2	   23.7	  Severely	  Obese	  (>40)	   3.4	   1.7	   3.7	   2.9	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Table	  6	  shows	  descriptive	  statistics	  for	  transport	  related	  activity,	  total	  physical	  activity	  and	  physical	  activity	  as	  measured	  by	  the	  Active	  Australia	  sub-­‐section	  of	  the	  survey	  (Questions	  8-­‐11	  inclusively	  of	  the	  survey	  in	  Appendix	  1).	  Median	  values	  and	  interquartile	  ranges	  are	  reported	  due	  to	  the	  generally	  skewed	  nature	  of	  these	  measures.	  	  
Table 6: Descriptive Statistics of Physical Activity Measures 	  
	   N	  
(Valid)	  
Min	   Median	   Max	   Interquartile	  
range	  	  (25th-­75th)	  
Active	  transport	  
time	  (mins/day)	  
1182	   0	   20	   780	   0-­‐60	  
Total	  activity	  time	  in	  
all	  domains	  
(mins/day)	  
1090	   0	   420	   1440	   210-­‐655	  





multiplied	  by	  2)	  
(mins/week)	  
1206	   0	   180	   3360	   30-­‐530	  
	  Table	  7	  shows	  descriptive	  statistics	  for	  the	  outcome	  and	  predictor	  variables	  used	  in	  the	  regression	  modelling.	  Again	  median	  and	  interquartile	  ranges	  are	  given	  due	  to	  the	  skewed	  nature	  of	  the	  variables.	  	  
Table 7: Descriptive Statistics of Variables used in Regression Analysis 	  
	   N	  
(Valid)	  






















1066	   258	   2110	   7415	   1551-­‐2838	  
Sedentary	  Time	  
(minutes)/day	  
1072	   0	   720	   1440	   530-­‐904	  
Distance	  to	  the	  
Post	  Office	  (Km)	  
1110	   0	   5	   250	   2-­‐10	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Relationship Between Total Physical Activity (PA) and Distance of Residence 
from the Post Office (DPO) 	  Investigation	  for	  effect	  modification	  by	  age,	  sex,	  BMI,	  education	  level,	  job	  type	  and	  level	  of	  employment	  yielded	  no	  significant	  interactions.	  Confounding	  analysis	  found	  significant	  effects	  for	  job	  type	  and	  level	  of	  employment,	  so	  these	  were	  included	  in	  the	  model.	  The	  final	  model	  violated	  the	  assumptions	  for	  linear	  regression	  due	  to	  non-­‐normal	  distribution	  of	  residuals	  so	  the	  PA	  variable	  was	  log	  transformed,	  which	  yielded	  acceptable	  results.	  	  The	  results	  for	  the	  regression	  analysis	  of	  the	  relationship	  between	  PA	  and	  Distance	  of	  residence	  from	  the	  nearest	  post	  office	  (DPO)	  are	  shown	  in	  Table	  8	  below.	  The	  B	  coefficients	  for	  the	  Log	  transformed	  analysis	  are	  shown,	  along	  with	  confidence	  intervals	  and	  the	  percentage	  change	  projected	  in	  the	  non-­‐transformed	  measure	  of	  PA.	  The	  B	  regression	  coefficients	  and	  percentage	  differences	  are	  relative	  to	  the	  amount	  of	  physical	  activity	  done	  by	  those	  in	  the	  reference	  category,	  who	  lived	  greater	  than	  10	  km	  from	  the	  nearest	  post	  office,	  with	  a	  negative	  value	  indicating	  less	  relative	  activity.	  There	  were	  no	  statistically	  significant	  differences	  in	  activity	  between	  any	  of	  the	  groups	  and	  the	  reference	  category,	  with	  all	  the	  95%	  confidence	  intervals	  including	  zero.	  	  
Table 8: Results of Physical Activity Regression Analysis	  	  
	   Unadjusted	   Adjusted	  for	  job	  type	  and	  level	  of	  
employment	  
DPO	  
(Km)	   N	   B	   95	  %	  CI	   Difference	  (%)	  *	   N	   B	   95%	  CI	   Difference	  (%)	  *	  <1	   163	   -­‐0.081	   -­‐0.19	  to	  0.027	   -­‐7.8%	   163	   -­‐0.070	   -­‐0.176	  to	  0.035	   -­‐6.8%	  
2-­‐4	   275	   -­‐0.038	   -­‐0.135	  to	  0.060	   -­‐3.7%	   275	   -­‐0.028	   -­‐0.122	  to	  0.067	   -­‐2.8%	  
5-­‐10	   302	   -­‐0.081	   -­‐0.176	  to	  0.015	   -­‐7.8%	   302	   -­‐0.091	   -­‐0.183	  to	  0.001	   -­‐8.7%	  
10+	   164	   0	   	   	   164	   0	   	   	  	  *	  The	  “Difference	  (%)”	  columns	  have	  been	  used	  since	  the	  log	  transformation	  used	  in	  this	  analysis	  means	  the	  B	  coefficients	  cannot	  be	  interpreted	  in	  the	  outcome	  variable	  units	  of	  MET.minutes.	  These	  columns	  represent	  the	  percentage	  difference	  predicted	  in	  the	  physical	  activity	  outcome	  variable	  by	  the	  regression	  model	  relative	  to	  the	  reference	  category	  of	  distance	  from	  the	  post	  office	  (10+	  km).	  This	  information	  must	  be	  viewed	  in	  conjunction	  with	  the	  B	  coefficients	  and	  95%	  confidence	  intervals	  to	  evaluate	  statistical	  significance.	  
 34	  
Relationship Between Transport Related Physical Activity and DPO In	  the	  regression	  analysis	  of	  the	  relationship	  between	  Transport-­‐related	  physical	  activity	  and	  DPO,	  investigation	  for	  effect	  modification	  by	  age,	  sex,	  BMI,	  education	  level,	  job	  type	  and	  level	  of	  employment	  revealed	  an	  interaction	  by	  sex.	  To	  account	  for	  this	  the	  analysis	  was	  split	  into	  male/female	  groups	  with	  results	  reported	  separately	  below.	  The	  model	  again	  violated	  assumptions	  of	  linear	  regression	  due	  to	  non-­‐normal	  distribution	  of	  residuals,	  so	  the	  transport	  related	  activity	  variable	  was	  log	  transformed,	  which	  yielded	  acceptable	  results.	  The	  analysis	  for	  the	  male	  group	  required	  adjustment	  for	  age,	  type	  and	  level	  of	  employment,	  education	  level	  and	  BMI.	  Investigation	  for	  effects	  due	  to	  the	  same	  factors	  for	  the	  female	  group	  revealed	  no	  significant	  effects.	  The	  B	  regression	  coefficients	  and	  percentage	  differences	  in	  Transport	  related	  physical	  activity	  are	  given	  relative	  to	  the	  reference	  category	  of	  those	  living	  greater	  than	  10	  km	  from	  the	  nearest	  post	  office.	  A	  negative	  value	  again	  reflects	  less	  relative	  activity.	  The	  results	  for	  the	  male	  group	  revealed	  no	  significant	  differences	  in	  transport-­‐related	  physical	  activity	  from	  the	  reference	  category,	  with	  all	  of	  the	  95%	  confidence	  intervals	  including	  zero.	  However,	  the	  results	  for	  the	  female	  group	  indicated	  that	  both	  the	  groups	  living	  less	  than	  1	  km,	  and	  those	  living	  2-­‐4	  km	  from	  their	  nearest	  post	  office,	  reported	  significantly	  less	  transport-­‐related	  physical	  activity	  than	  those	  living	  greater	  than	  10	  km	  away.	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Table 9: Results of Transport-related Physical Activity Analysis (Male) 	  
	   Unadjusted	   Adjusted	  for	  age,	  type	  and	  level	  of	  
employment,	  education	  level	  and	  BMI	  
DPO	  
(Km)	  
N	   B	   CI	  (95%)	   Difference	  (%)	  *	   N	   B	   CI	  (95%)	   Difference	  (%)	  *	  <1	   75	   -­‐0.053	   -­‐0.463	  to	  0.358	   -­‐5.2%	   75	   -­‐0.046	   -­‐0.466	  to	  0.374	   -­‐4.5%	  2-­‐4	   134	   -­‐0.213	   -­‐0.581	  to	  0.155	   -­‐19.2%	   134	   -­‐0.206	   -­‐0.578	  to	  0.166	   -­‐18.6%	  5-­‐10	   115	   -­‐0.046	   -­‐0.332	  to	  0.423	   -­‐4.5%	   115	   0.051	   -­‐0.330	  to	  0.432	   5.2%	  10+	   60	   0	   	   	   60	   	   	   	  	  *	  The	  “Difference	  (%)”	  columns	  have	  been	  used	  since	  the	  log	  transformation	  used	  in	  this	  analysis	  means	  the	  B	  coefficients	  cannot	  be	  interpreted	  in	  the	  outcome	  variable	  units	  of	  MET.minutes.	  These	  columns	  represent	  the	  percentage	  difference	  predicted	  in	  the	  physical	  activity	  outcome	  variable	  by	  the	  regression	  model	  relative	  to	  the	  reference	  category	  of	  distance	  from	  the	  post	  office	  (10+	  km).	  This	  information	  must	  be	  viewed	  in	  conjunction	  with	  the	  B	  coefficients	  and	  95%	  confidence	  intervals	  to	  evaluate	  statistical	  significance.	  
Table 10: Results of Transport-related Physical Activity Analysis (Female) (no 
adjustment required) 	  
DPO	  
(Km)	  
N	   B	   CI	  (95%)	   Difference	  (%)	  <1	   92	   -­‐0.445	   -­‐0.779	  to	  -­‐0.110	   -­‐35.9%	  2-­‐4	   151	   -­‐0.628	   -­‐0.926	  to	  -­‐0.330	   -­‐46.6%	  5-­‐10	   197	   -­‐0.223	   -­‐0.506	  to	  0.060	   -­‐20.0%	  10+	   104	   0	   	   	  	  *	  The	  “Difference	  (%)”	  columns	  have	  been	  used	  since	  the	  log	  transformation	  used	  in	  this	  analysis	  means	  the	  B	  coefficients	  cannot	  be	  interpreted	  in	  the	  outcome	  variable	  units	  of	  MET.minutes.	  These	  columns	  represent	  the	  percentage	  difference	  predicted	  in	  the	  physical	  activity	  outcome	  variable	  by	  the	  regression	  model	  relative	  to	  the	  reference	  category	  of	  distance	  from	  the	  post	  office	  (10+	  km).	  This	  information	  must	  be	  viewed	  in	  conjunction	  with	  the	  B	  coefficients	  and	  95%	  confidence	  intervals	  to	  evaluate	  statistical	  significance.	  	  
Relationship Between Distance from the Post Office and Sedentary Time In	  the	  regression	  analysis	  for	  the	  relationship	  between	  Sedentary	  time	  and	  DPO,	  investigation	  for	  effect	  modification	  by	  age,	  sex,	  BMI,	  education	  level,	  job	  type	  and	  level	  of	  employmentyielded	  no	  significant	  interactions.	  Confounding	  analysis	  revealed	  significant	  effects	  for	  employment	  level,	  job	  type,	  education	  level,	  age	  and	  BMI	  so	  these	  were	  all	  included	  in	  the	  model.	  The	  sedentary	  time	  regression	  analysis	  satisfied	  the	  assumptions	  for	  linear	  regression	  analysis	  so	  no	  transformation	  was	  necessary.	  The	  regression	  coefficients	  can	  therefore	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be	  interpreted	  in	  their	  original	  units	  of	  minutes	  spent	  sitting	  per	  day	  relative	  to	  the	  reference	  category	  of	  those	  living	  greater	  than	  10	  km	  from	  their	  nearest	  post	  office.	  Negative	  values	  represent	  relatively	  less	  time	  spent	  sedentary.	  There	  were	  no	  significant	  differences	  in	  time	  spent	  sitting	  between	  any	  of	  the	  groups	  and	  the	  reference	  category,	  with	  all	  the	  95%	  confidence	  intervals	  including	  0.	  
Table 11: Sedentary Time Analysis 	  
	   Unadjusted	   Adjusted	  for	  employment	  
type	  and	  level,	  education	  
level,	  age	  and	  BMI	  
DPO	  (Km)	   N	   B	  *	   95	  %	  CI	   N	   B	  *	   95	  %	  CI	  <1	   165	   -­‐50.617	   -­‐115.1	  to	  13.9	   165	   -­‐53.278	   -­‐117.3	  to	  10.7	  2-­‐4	   276	   -­‐6.046	   -­‐63.7	  to	  51.6	   276	   -­‐14.488	   -­‐71.7	  to	  42.8	  5-­‐10	   303	   -­‐14.971	   -­‐71.7	  to	  41.7	   303	   -­‐22.548	   -­‐78.7	  to	  33.6	  10+	   164	   0	   	   164	   	   	  	  *The	  B	  regression	  coefficients	  for	  this	  analysis	  can	  be	  interpreted	  in	  the	  original	  units	  of	  minutes.	  The	  B	  coefficients	  reflect	  the	  change	  predicted	  by	  the	  regression	  model	  in	  time	  spent	  sedentary	  compared	  to	  the	  reference	  category	  of	  distance	  from	  the	  post	  office	  (10+	  km).	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Discussion 
Descriptive Analysis 	  Measurement	  of	  physical	  activity	  with	  the	  Active	  Australia	  survey	  items	  was	  intentionally	  not	  the	  focus	  of	  this	  investigation.	  However,	  the	  data	  from	  this	  section	  is	  the	  most	  readily	  comparable	  with	  other	  populations.	  It	  should	  be	  noted	  that	  this	  instrument	  measures	  moderate	  to	  vigorous	  physical	  activity	  and	  vigorous	  activity	  is	  multiplied	  by	  2	  so	  that;	  for	  example,	  10	  minutes	  of	  vigorous	  activity	  is	  reported	  as	  20	  minutes.	  Reference	  to	  the	  interquartile	  ranges	  and	  median	  values	  indicates	  that	  25%	  of	  this	  sample	  reported	  less	  than	  30	  minutes	  of	  physical	  activity	  using	  this	  instrument,	  50%	  reported	  180	  minutes	  or	  more	  while	  25%	  reported	  530	  minutes	  or	  more.	  The	  median	  value	  of	  180	  minutes	  would	  satisfy	  recommendations	  for	  physical	  activity	  in	  terms	  of	  time	  only,	  although	  for	  any	  individual	  to	  be	  classified	  as	  meeting	  recommendations	  for	  time	  and	  sessions,	  they	  would	  need	  to	  have	  this	  time	  split	  over	  at	  least	  5	  separate	  sessions.	  Qld	  Health	  data	  for	  areas	  spanning	  the	  ARIA+	  classifications	  that	  span	  the	  study	  areas	  (Inner	  Regional	  –	  Remote)	  suggest	  that	  we	  can	  expect	  somewhere	  between	  44.4%	  and	  54.1%	  of	  this	  sample	  to	  be	  meeting	  physical	  activity	  recommendations	  for	  both	  time	  and	  sessions[13].	  Again,	  detailed	  analysis	  of	  this	  measure	  was	  not	  the	  focus	  of	  the	  study	  but	  it	  would	  appear	  that	  this	  sample	  is	  generally	  fairly	  comparable	  with	  other	  similar	  rural	  populations	  investigated	  elsewhere	  in	  terms	  of	  this	  measure	  of	  activity.	  	  The	  measure	  of	  total	  physical	  activity	  minutes	  recalled	  from	  the	  previous	  day	  is	  interesting	  to	  note.	  25%	  of	  respondents	  reported	  210	  minutes	  or	  more	  of	  activity	  in	  that	  day,	  50%	  reported	  420	  minutes	  or	  more	  and	  25%	  reported	  655	  minutes	  or	  more.	  These	  figures	  are	  far	  higher	  than	  those	  from	  the	  Active	  Australia	  section	  but	  this	  reflects	  the	  intention	  to	  capture	  a	  greater	  amount	  of	  the	  activity	  done	  over	  the	  course	  of	  the	  day	  even	  if	  it	  was	  light	  in	  nature	  or	  consisted	  of	  chores	  at	  home	  etc.	  The	  interquartile	  range	  indicates	  that	  50%	  of	  people	  reported	  doing	  between	  3.5	  hours	  and	  10	  hours	  of	  activity	  that	  was	  not	  sleeping	  or,	  lying	  down	  and	  sitting	  while	  not	  sleeping.	  These	  figures	  lend	  support	  to	  the	  validity	  of	  the	  measure	  as	  a	  way	  of	  capturing	  more	  of	  the	  activity	  that	  is	  done	  over	  the	  course	  of	  a	  day	  regardless	  of	  the	  domain	  or	  intensity	  of	  activities.	  	  The	  descriptive	  statistics	  for	  transport	  related	  activity	  were	  higher	  than	  expected	  with	  50%	  reporting	  doing	  20	  minutes	  or	  more	  per	  day	  of	  transport	  related	  walking	  but	  this	  may	  be	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related	  to	  how	  respondents	  answered	  this	  section	  and	  is	  discussed	  in	  more	  detail	  with	  reference	  to	  the	  regression	  analysis.	  	  The	  figures	  for	  Sedentary	  time	  show	  that	  50%	  of	  this	  sample	  reported	  spending	  at	  least	  12	  hours	  per	  day	  inactive	  in	  addition	  to	  time	  spent	  sleeping.	  Qld	  health	  data	  on	  sedentary	  time	  has	  previously	  indicated	  that	  38.9%	  of	  people	  report	  spending	  greater	  than	  7	  hours	  per	  day	  inactive	  on	  weekdays,	  with	  19.2%	  of	  respondents	  reporting	  greater	  than	  7	  hours	  of	  inactivity	  on	  weekends[13].	  	  Sedentary	  time	  was	  not	  stratified	  by	  day	  of	  the	  week	  in	  this	  analysis,	  and	  the	  questions	  used	  were	  not	  the	  same	  so	  direct	  comparison	  is	  not	  possible,	  but	  these	  data	  suggest	  that	  this	  sample	  possibly	  had	  higher	  levels	  of	  sedentary	  behaviour	  than	  the	  wider	  QLD	  population.	  	  The	  descriptive	  statistics	  for	  the	  main	  predictor	  variable	  of	  DPO	  indicate	  that	  the	  variable	  was	  highly	  skewed.	  Fifty	  percent	  of	  people	  reported	  living	  within	  5Km	  of	  their	  nearest	  post	  office	  but	  distances	  ranged	  up	  to	  a	  maximum	  of	  250Km.	  	  The	  remaining	  set	  of	  descriptive	  statistics	  reported	  in	  table	  7	  focus	  on	  the	  derived	  variables	  generated	  by	  multiplying	  time	  spent	  (in	  minutes)	  in	  various	  activities	  by	  activity	  intensities	  in	  METs	  matched	  from	  the	  compendium	  of	  physical	  activities.	  This	  resulted	  in	  derived	  measures	  in	  units	  of	  MET.minutes	  that	  are	  not	  readily	  comparable	  with	  other	  data	  sources,	  but	  were	  generated	  to	  ensure	  weighting	  was	  given	  to	  more	  intense	  activities	  given	  the	  acceptance	  of	  the	  greater	  beneficial	  effects	  attributable	  to	  them.	  The	  resulting	  variables	  are	  quite	  skewed	  with	  some	  very	  high	  values	  at	  the	  upper	  end	  of	  the	  range.	  However,	  as	  previously	  discussed	  after	  screening	  of	  these	  data	  these	  values	  were	  included	  in	  the	  analysis	  due	  to	  the	  fact	  that	  they	  were	  theoretically	  possible	  and	  could	  not	  be	  excluded	  on	  a	  logic	  based	  approach.	  	  
Regression Analysis 	  The	  regression	  analyses	  found	  no	  significant	  relationship	  between	  overall	  physical	  activity	  (as	  measured	  by	  the	  derived	  physical	  activity	  variable)	  and	  distance	  of	  residence	  from	  the	  post	  office.	  Since	  transport-­‐related	  activity	  was	  expected	  to	  be	  the	  main	  physical	  activity	  domain	  likely	  to	  be	  associated	  with	  distance	  from	  facilities,	  this	  was	  investigated	  separately.	  In	  this	  area	  an	  association	  was	  found,	  but	  only	  in	  the	  female	  group,	  and	  in	  the	  opposite	  direction	  from	  hypothesized,	  with	  females	  in	  the	  2	  categories	  closest	  to	  the	  post	  office	  (<1Km	  and	  2-­‐
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4Km)	  reporting	  significantly	  less	  transport-­‐related	  activity	  than	  those	  living	  greater	  than	  10	  km	  away.	  	  The	  lack	  of	  an	  association	  between	  overall	  physical	  activity	  (and	  transport	  related	  activity	  for	  males)	  and	  proximity	  to	  facilities,	  as	  well	  as	  the	  inverse	  relationship	  between	  proximity	  to	  facilities	  and	  transport	  related	  activity	  for	  females,	  are	  all	  at	  odds	  with	  the	  established	  pattern	  in	  Metropolitan	  areas	  where	  proximity	  to	  facilities	  has	  been	  found	  to	  be	  positively	  correlated	  with	  physical	  activity.	  The	  fact	  that	  this	  relationship	  was	  not	  found	  in	  this	  investigation	  into	  physical	  activity	  patterns	  in	  rural	  communities	  leads	  one	  to	  conclude	  that	  either:	  	  	  1. There	  is	  no	  relationship	  between	  the	  proximity	  of	  a	  person’s	  residence	  to	  facilities	  and	  physical	  activity	  in	  rural	  communities,	  or:	  2. There	  is	  a	  relationship	  between	  proximity	  to	  facilities	  and	  physical	  activity	  in	  rural	  communities	  but	  the	  measures	  and	  analysis	  used	  in	  this	  study	  were	  not	  sophisticated	  enough	  to	  identify	  this.	  	  The	  first	  of	  these	  possibilities	  initially	  seems	  a	  discouraging	  result.	  However,	  in	  cities	  the	  association	  between	  higher	  physical	  activity	  and	  proximity	  to	  facilities	  is	  likely	  to	  be	  mainly	  through	  walking	  to	  public	  transit	  stations	  and	  deciding	  to	  walk	  to	  destinations	  rather	  than	  drive.	  A	  review	  of	  the	  Australian	  literature	  on	  this	  subject	  generally	  provides	  support	  for	  this	  assertion	  with	  a	  number	  of	  studies	  finding	  support	  for	  a	  positive	  relationship	  between	  proximity	  to	  facilities	  and	  physical	  activities,	  but	  with	  some	  variation	  depending	  on	  characteristics	  of	  the	  population	  sample,	  the	  types	  of	  facilities	  and	  the	  distances	  involved.	  	  As	  previously	  mentioned	  access	  to	  post	  offices,	  bus	  stops,	  convenience	  stores,	  shopping	  malls	  and	  transit	  stations	  within	  400m,	  and	  schools,	  transit	  stations,	  newsagencies,	  convenience	  stores	  and	  shopping	  malls	  within	  1500m	  has	  been	  associated	  with	  participation	  in	  regular	  transport	  related	  walking[25].	  A	  review	  article	  on	  the	  subject	  found	  46	  primary	  studies	  focussing	  on	  the	  destination	  and	  route	  characteristics	  associated	  with	  adults	  walking.	  80%	  of	  these	  studies	  found	  a	  positive	  relationship	  between	  proximity	  of	  retail	  and	  service	  destinations	  and	  utilitarian	  walking,	  while	  50%	  of	  the	  studies	  found	  a	  positive	  relationship	  between	  functional	  aspects	  such	  as	  presence	  of	  footpaths	  and	  street	  connectivity.	  Recreational	  walking	  was	  associated	  with	  proximity	  and	  quality	  of	  recreational	  destination	  in	  35%	  of	  studies	  and	  route	  aesthetics	  in	  another	  35%.	  Both	  utilitarian	  and	  recreational	  walking	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were	  found	  to	  be	  unrelated	  to	  route	  safety	  and	  traffic	  [38].	  Another	  study	  investigated	  the	  interaction	  between	  Land	  Use	  Mix	  (LUM),	  ‘walkability’	  and	  walking	  behaviour	  within	  neighborhoods.	  Transport	  walking	  was	  most	  significantly	  associated	  with	  walkability	  when	  the	  LUM	  included	  residential,	  retail,	  office,	  health,	  welfare	  and	  community	  and	  entertainment,	  culture	  and	  recreational.	  The	  association	  with	  recreational	  walking	  was	  most	  strong	  when	  the	  LUM	  included	  public	  open	  space,	  sporting	  infrastructure	  and	  primary	  and	  rural	  land	  uses[39].	  Another	  study	  focussing	  on	  the	  neighborhood/environmental	  factors	  correlated	  with	  walking	  near	  home	  in	  adults	  found	  that	  having	  shops	  and	  public	  transport	  within	  400m	  was	  significantly	  associated	  with	  walking	  for	  transport	  but	  not	  recreation,	  while	  the	  main	  functional	  characteristic	  associated	  with	  recreational	  walking	  was	  the	  presence	  of	  well	  maintained	  walking	  surfaces	  [40].	  A	  study	  focussing	  on	  middle	  aged	  adults	  walking	  behaviours	  found	  that	  the	  likelihood	  of	  meeting/exceeding	  physical	  activity	  recommendations	  on	  the	  basis	  of	  walking	  was	  higher	  in	  neighborhoods	  with	  high	  street	  connectivity	  and	  residential	  density,	  more	  streetlights	  and	  bikeways,	  close	  proximity	  to	  waterways	  and	  less	  tree	  coverage	  [41].	  A	  final	  study	  focussing	  on	  older	  adults	  found	  that	  access	  to	  general	  services	  (eg	  pharmacy,	  hairdresser,	  restaurants)	  or	  social	  infrastructure	  (eg	  clubs,	  churches)	  within	  400m	  increased	  the	  likelihood	  of	  weekly	  walking.	  In	  this	  population	  the	  presence	  of	  food	  retail,	  general	  retail,	  financial	  services	  within	  400m	  and	  the	  mix	  of	  commercial	  destinations	  was	  unrelated	  to	  walking	  behaviour,	  while	  access	  to	  medical	  care	  facilities	  within	  400m	  or	  800m	  was	  associated	  with	  decreased	  walking[42].	  	  	  All	  these	  studies	  were	  based	  in	  Metropolitan	  areas	  and	  no	  similar	  information	  is	  know	  to	  exist	  focussing	  on	  rural	  areas.	  The	  PARC	  report	  did	  not	  include	  detailed	  information	  on	  the	  range	  of	  services	  available	  in	  all	  the	  communities	  but,	  as	  an	  example	  from	  the	  districts	  studied,	  the	  geographic	  organisation	  of	  the	  township	  of	  Esk	  is	  known	  in	  detail.	  Within	  a	  short	  walk	  of	  the	  post	  office	  there	  is	  a	  supermarket,	  hardware	  shop,	  a	  range	  of	  restaurants,	  pharmacy,	  bank,	  veterinarian,	  newsagent,	  medical	  practice,	  hospital,	  bowls	  club	  and	  Returned	  Servicemens	  League	  (RSL)	  Club.	  The	  definition	  of	  the	  DPO	  measure	  only	  allows	  identification	  of	  those	  living	  within	  1km	  of	  the	  post	  office	  but	  the	  location	  of	  the	  Esk	  post	  office	  at	  one	  end	  of	  the	  main	  street	  and	  residential	  area	  means	  that	  most	  people	  living	  within	  1Km	  of	  the	  post	  office	  would	  have	  these	  services	  within	  a	  similar	  or	  smaller	  distance.	  This	  is	  within	  a	  distance	  (1500m)	  that,	  as	  discussed	  above,	  has	  been	  shown	  to	  be	  associated	  with	  increased	  walking	  in	  metropolitan	  areas	  but	  was	  not	  found	  to	  be	  here.	  There	  is	  a	  chance	  that	  if	  the	  distance	  measurement	  allowed	  stratification	  down	  to	  a	  shorter	  distance	  (for	  example	  	  the	  400m	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distance	  used	  in	  some	  of	  the	  metropolitan	  studies)	  we	  may	  have	  found	  a	  positive	  relationship,	  particularly	  given	  that	  the	  majority	  of	  participants	  in	  the	  PARC	  study	  were	  in	  the	  50-­‐70	  years	  age	  range	  that	  may	  be	  most	  comparable	  to	  the	  final	  study	  listed	  on	  older	  adults.	  The	  finding	  listed	  in	  the	  report	  on	  older	  adults,	  that	  access	  to	  medical	  facilities	  within	  400m	  or	  800m	  was	  associated	  with	  decreased	  walking,	  is	  interesting	  and	  is	  also	  potentially	  relevant	  in	  this	  instance.	  Again	  taking	  Esk	  as	  an	  example,	  those	  residents	  that	  live	  within	  1Km	  of	  the	  post	  office	  are	  also	  highly	  likely	  to	  live	  within	  800m	  of	  either	  the	  medical	  practice	  or	  hospital.	  If	  the	  same	  negative	  association	  between	  distance	  to	  medical	  facilities	  and	  walking	  exists	  in	  rural	  areas	  then	  potentially	  this	  negative	  effect	  could	  be	  obscuring	  other	  postive	  influences.	  The	  reason	  for	  this	  negative	  association	  is	  not	  clear	  but	  one	  possible	  explanation	  would	  be	  that	  it	  is	  due	  to	  self	  selection	  bias.	  Older	  people	  with	  health	  conditions	  that	  may	  inhibit	  their	  ability	  to	  walk	  to	  destinations	  may	  choose	  to	  live	  in	  close	  proximity	  to	  health	  facilities	  –	  so	  there	  may	  be	  a	  sub-­‐population	  included	  in	  this	  sample	  which	  is	  obscuring	  effects	  in	  the	  wider	  group.	  	  	  	  The	  discussion	  of	  literature	  from	  metropolitan	  areas	  gives	  some	  appreciation	  of	  the	  complexity	  of	  the	  interaction	  between	  population	  and	  environmental	  characteristics	  that	  combine	  to	  influence	  walking	  behaviour.	  It	  is	  likely	  that	  many	  of	  the	  same	  factors	  that	  have	  been	  shown	  to	  positively	  correlate	  with	  increased	  walking	  in	  metropolitan	  areas	  such	  as	  well	  maintained	  footpaths	  and	  connectivity	  are	  likely	  to	  be	  important	  in	  rural	  areas	  as	  well,	  and	  certainly	  these	  were	  listed	  by	  some	  respondents	  to	  the	  PARC	  survey.	  Again,	  some	  of	  the	  barriers	  may	  be	  common	  to	  the	  metropolitan	  and	  rural	  environments,	  but	  some	  of	  those	  listed	  particularly	  by	  PARC	  respondents	  such	  as	  insects,	  uncontrolled	  dogs	  and	  heat	  may	  be	  more	  prevalent	  in	  rural	  Australia	  than	  metropolitan	  areas.	  One	  particular	  factor	  that	  is	  worthy	  of	  discussion	  is	  that	  of	  competing	  modes	  of	  transport.	  Metropolitan	  residents	  are	  likely	  to	  have	  an	  array	  of	  options	  including	  walking,	  using	  public	  transport,	  riding	  a	  bike	  or	  driving	  a	  private	  vehicle	  for	  most	  trips,	  with	  public	  transport	  use	  usually	  including	  some	  amount	  of	  walking.	  In	  most	  rural	  communities	  public	  transport	  is	  minimal,	  if	  not	  non-­‐existent	  so	  the	  first	  of	  these	  options	  is	  largely	  removed.	  Rates	  of	  cycling	  for	  transport	  in	  rural	  communities	  are	  negligible,	  so	  in	  general	  the	  decision	  for	  rural	  residents	  living	  in	  close	  proximity	  to	  facilities	  is	  whether	  to	  walk	  or	  drive.	  For	  rural	  and	  metropolitan	  residents	  alike	  this	  decision	  is	  partly	  based	  on	  distance,	  but	  is	  also	  related	  to	  other	  factors	  such	  as	  how	  dispersed	  facilities	  are	  and	  whether	  parking	  is	  readily	  available	  and	  cheap.	  In	  rural	  communities	  the	  parking	  is	  usually	  free	  and	  is	  often	  available	  extremely	  close	  to	  destinations,	  meaning	  that	  some	  of	  the	  disincentives	  to	  driving	  faced	  by	  city	  residents	  are	  not	  relevant	  in	  the	  country.	  Anecdotally	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this	  assertion	  seems	  to	  be	  backed	  up	  by	  conversations	  about	  driving	  habits	  for	  short	  trips	  with	  residents	  of	  Esk,	  but	  more	  rigorous	  assessment	  is	  obviously	  required	  to	  establish	  this	  with	  certainty.	  	  The	  second	  possibility	  mentioned	  above	  that	  there	  may	  be	  a	  relationship	  that	  was	  not	  able	  to	  be	  demonstrated	  by	  this	  analysis	  leads	  to	  an	  appropriate	  discussion	  of	  the	  accuracy	  and	  validity	  of	  the	  measures	  and	  processes	  used	  in	  this	  study.	  The	  first	  and	  most	  obvious	  factor	  to	  be	  discussed	  is	  that	  the	  data	  used	  here	  is	  based	  on	  self-­‐reported	  information	  that	  is	  always	  subject	  to	  inaccuracy	  of	  recall	  and	  bias.	  The	  survey	  included	  items	  such	  as	  the	  Active	  Australia	  Physical	  Activity	  instrument	  that	  has	  been	  shown	  to	  have	  reasonable	  reliability	  and	  validity,	  but	  all	  the	  outcome	  variables	  for	  this	  study	  (overall	  physical	  activity,	  transport-­‐related	  physical	  activity	  and	  sedentary	  time)	  were	  generated	  from	  a	  different	  section	  of	  the	  survey.	  This	  was	  done	  intentionally	  due	  to	  the	  detailed	  information	  provided	  relating	  to	  physical	  activity	  across	  the	  whole	  day,	  and	  different	  domains	  of	  activity.	  However,	  this	  did	  come	  at	  the	  expense	  of	  not	  having	  the	  established	  reliability,	  validity	  and	  comparability	  of	  other	  measures	  such	  as	  the	  Active	  Australia	  instrument.	  On	  the	  predictor	  side	  of	  the	  analysis,	  the	  main	  assumption	  was	  that	  a	  person’s	  distance	  of	  residence	  from	  their	  nearest	  post	  office	  was	  an	  accurate	  indication	  of	  their	  proximity	  to	  facilities.	  As	  already	  mentioned	  the	  obvious	  limitation	  of	  the	  DPO	  measure	  was	  its	  inability	  to	  differentiate	  distances	  more	  accurately	  than	  to	  the	  nearest	  1Km	  with	  a	  minimum	  value	  of	  within	  1Km.	  The	  inability	  to	  differentiate	  this	  group	  further	  could	  potentially	  have	  hidden	  an	  effect	  that	  existed	  for	  those	  living	  at	  the	  closer	  end	  of	  the	  range	  included.	  The	  second	  assumption	  with	  the	  use	  of	  DPO	  is	  that	  it	  is	  a	  valid	  reflection	  of	  proximity	  to	  facilities	  in	  general.	  Without	  a	  detailed	  geospatial	  analysis	  of	  all	  the	  study	  areas	  it	  is	  not	  possible	  confirm	  this	  for	  all	  the	  localities	  included	  but	  the	  traditional	  location	  of	  a	  local	  post	  office	  in	  a	  towns	  ‘Main	  Street’	  makes	  it	  likely	  that	  other	  shops	  and	  destinations	  that	  would	  be	  likely	  to	  provoke	  a	  trip	  would	  be	  located	  close	  by.	  As	  already	  discussed	  this	  was	  certainly	  the	  case	  in	  the	  town	  of	  Esk.	  	  	  The	  one	  statistically	  significant	  finding	  of	  this	  study	  was	  that	  women	  living	  in	  the	  2	  closest	  categories	  of	  residence	  to	  the	  nearest	  post	  office	  (<1	  km	  and	  2-­‐4	  km)	  reported	  significantly	  less	  transport	  related	  activity	  than	  those	  living	  greater	  than	  10	  km	  away.	  In	  the	  survey	  item	  that	  generated	  these	  data,	  respondents	  were	  simply	  asked	  to	  list	  the	  time	  in	  hours	  and	  minutes	  that	  they	  spent	  in	  active	  transport	  the	  previous	  day	  (eg	  walking,	  cycling).	  The	  fact	  that	  they	  were	  not	  asked	  to	  specifically	  refer	  to	  destinations,	  and	  the	  fact	  that	  those	  living	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greater	  than	  10	  km	  from	  their	  nearest	  post	  office	  are	  likely	  to	  live	  on	  rural	  properties,	  makes	  it	  seem	  likely	  that	  these	  respondents	  were	  reporting	  time	  spent	  in	  transit	  on	  their	  own	  properties.	  For	  example,	  activities	  such	  as	  walking	  to	  the	  milking	  shed	  may	  have	  been	  reported	  here.	  This	  may	  have	  contributed	  to	  the	  higher	  than	  expected	  values	  for	  transport	  related	  activity	  overall,	  with	  50%	  of	  people	  reporting	  doing	  at	  least	  20	  minutes	  of	  transport	  related	  activity	  on	  the	  previous	  day,	  while	  at	  least	  25%	  of	  people	  reported	  no	  transport	  activity	  and	  25%	  reported	  doing	  more	  than	  60	  minutes.	  At	  face	  value	  these	  values	  actually	  compare	  favourably	  with	  the	  Sydney	  average	  transport	  walking	  time	  of	  11	  minutes	  per	  day	  reported	  by	  the	  New	  South	  Wales	  Bureau	  of	  Transport	  Statistics	  [43].	  However,	  if	  rural	  property	  residents	  were	  reporting	  time	  spent	  walking	  around	  their	  own	  properties,	  this	  activity	  would	  be	  more	  accurately	  included	  in	  the	  domains	  of	  domestic	  or	  occupational	  activity.	  In	  relation	  to	  this	  finding	  it	  should	  also	  be	  noted	  that	  although	  1219	  surveys	  were	  completed,	  the	  numbers	  included	  in	  each	  analysis	  were	  reduced	  further	  by	  the	  need	  to	  have	  valid	  responses	  for	  all	  variables	  included	  in	  the	  regression	  model.	  This	  resulted	  in	  data	  from	  approximately	  900	  people	  being	  included	  in	  each	  of	  the	  three	  analyses.	  However,	  in	  the	  case	  of	  transport-­‐related	  activity	  this	  number	  was	  further	  reduced	  by	  the	  need	  to	  split	  the	  analysis	  by	  sex,	  which	  resulted	  in	  data	  from	  only	  544	  women.	  The	  relatively	  low	  numbers	  in	  this	  part	  of	  the	  analysis,	  with	  correspondingly	  wide	  confidence	  intervals,	  mean	  these	  results	  should	  be	  interpreted	  with	  some	  caution.	  Despite	  this	  fact,	  these	  findings	  in	  relation	  to	  transport	  related	  activity,	  do	  represent	  a	  potential	  limitation	  of	  this	  measure	  in	  terms	  of	  its	  ability	  to	  measure	  the	  type	  of	  activity	  that	  it	  was	  used	  for	  in	  this	  study.	  Overall	  this	  research	  represents	  a	  useful	  addition	  to	  the	  state	  of	  knowledge	  of	  physical	  activity	  patterns	  in	  rural	  communities,	  albeit	  with	  some	  limitations.	  This	  is	  because	  current	  data	  already	  suggest	  that	  rural	  populations	  do	  less	  physical	  activity	  than	  city	  residents	  and	  this	  study	  highlights	  one	  area	  where	  they	  may	  be	  missing	  out.	  As	  highlighted	  by	  the	  discussion	  section	  of	  this	  study,	  further	  research	  in	  this	  area	  would	  have	  to	  take	  into	  account	  the	  potential	  for	  sub-­‐groups	  that	  are	  sensitive	  to	  different	  influences	  and	  also	  potentially	  include	  strategies	  for	  dealing	  with	  self-­‐selection	  bias	  that	  may	  skew	  the	  apparent	  influence	  of	  certain	  factors.	  Ideally	  the	  next	  step	  in	  gaining	  information	  in	  this	  area	  would	  be	  to	  measure	  physical	  activity	  patterns	  objectively	  by	  accelerometer	  in	  the	  same	  population	  to	  see	  if	  these	  findings	  can	  be	  replicated.	  Objective	  measurements	  would	  have	  to	  be	  augmented	  by	  a	  detailed	  diary	  to	  accurately	  identify	  the	  domains	  where	  activity	  is	  occurring	  and	  could	  be	  augmented	  by	  an	  objective	  measure	  of	  car	  use	  for	  short	  trips	  to	  help	  identify	  opportunities	  for	  intervention.	  The	  design	  should	  allow	  for	  splitting	  the	  analysis	  by	  age	  and	  potentially	  also	  by	  health	  status	  to	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ensure	  that	  only	  those	  that	  are	  in	  sufficiently	  good	  health	  to	  walk	  are	  considered.	  Ideally	  further	  work	  would	  also	  measure	  proximity	  to	  facilities	  in	  an	  objective	  manner	  with	  greater	  accuracy	  than	  the	  DPO	  measure	  used	  in	  this	  study	  and	  focus	  exclusively	  on	  residents	  that	  live	  within	  distances	  that	  can	  feasibly	  be	  travelled	  by	  active	  transport.	  If	  the	  information	  produced	  by	  these	  objective	  measures	  confirmed	  that	  rural	  residents	  tend	  to	  use	  cars	  for	  short	  trips,	  that	  metropolitan	  residents	  might	  walk	  for,	  there	  could	  be	  a	  case	  for	  interventions	  based	  around	  this	  finding.	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Part 3: Overall Discussion 
Initial Stages – Project Selection I	  came	  into	  my	  Masters	  enrolment	  from	  a	  background	  of	  clinical	  physiotherapy	  work	  where	  I	  had	  formed	  the	  opinion	  that,	  apart	  from	  a	  minority	  of	  people	  who	  enjoy	  sport	  and	  exercise,	  the	  majority	  of	  the	  population	  tend	  to	  accrue	  physical	  activity	  incidentally	  as	  part	  of	  their	  lives	  rather	  than	  adding	  it	  in	  response	  to	  factors	  such	  as	  exercise	  recommendations.	  With	  that	  in	  mind	  I	  was	  interested	  in	  pursuing	  a	  course	  of	  study	  aimed	  at	  validating	  this	  opinion.	  Having	  a	  personal	  interest	  in	  active	  transport,	  I	  was	  initially	  interested	  in	  doing	  a	  project	  in	  that	  area	  and	  spent	  some	  time	  attempting	  to	  design	  a	  study	  to	  make	  use	  of	  a	  natural	  experiment	  with	  the	  opening	  of	  the	  Eleanour	  Schonell	  ‘Green	  Bridge’	  from	  Dutton	  Park	  to	  the	  University	  of	  Qld.	  The	  broad	  intention	  of	  this	  study	  would	  have	  been	  to	  measure	  differences	  in	  active	  transport	  rates	  for	  residents	  in	  the	  area	  who	  commuted	  to	  the	  University	  of	  Qld,	  before	  and	  after	  the	  completion	  of	  the	  bridge.	  This	  idea	  was	  considered	  but	  eventually	  discarded	  due	  to	  difficulties	  accounting	  for	  self	  selection	  bias	  and	  also	  pragmatically	  because	  the	  job	  of	  data	  collection	  would	  likely	  have	  been	  unachievable	  for	  a	  sole	  researcher	  working	  with	  continuing	  work	  commitments	  in	  an	  area	  located	  geographically	  distant	  from	  the	  bridge	  and	  surrounds.	  The	  second	  potential	  area	  of	  study	  investigated	  was	  to	  measure	  occupational	  physical	  activity	  (and	  some	  blood	  test	  results	  eg.	  lipid	  profile)	  of	  nurses	  at	  Esk	  Hospital	  before	  and	  after	  the	  introduction	  of	  hourly	  patient	  rounding.	  This	  change	  theoretically	  may	  have	  increased	  the	  frequency	  and	  amount	  of	  occupational	  physical	  activity	  they	  performed.	  This	  project	  was	  embarked	  upon,	  and	  involved	  the	  completion	  of	  baseline	  activity	  diaries	  and	  blood	  results.	  However,	  the	  project	  was	  discontinued	  as	  I	  was	  unable	  to	  be	  present	  at	  the	  hospital	  prior	  to	  shifts	  starting	  at	  7am	  to	  perform	  fasting	  blood	  measurements.	  I	  therefore	  had	  to	  delegate	  this	  task	  to	  a	  nurse	  who	  volunteered	  to	  perform	  these	  measurements.	  Despite	  training,	  the	  protocols	  for	  measurements	  were	  not	  adhered	  to	  with;	  for	  example,	  many	  measurements	  taken	  soon	  after	  the	  participants	  eating	  breakfast,	  rendering	  the	  results	  unreliable	  and	  wasting	  resources	  in	  terms	  of	  the	  point	  of	  care	  testing	  kits.	  Finding	  opportunities	  around	  shift	  allocations	  to	  retest	  these	  participants	  caused	  delays	  that	  ultimately	  meant	  the	  rounding	  practice	  was	  introduced	  without	  a	  sufficient	  number	  of	  reliable	  baseline	  measurements	  being	  taken,	  thereby	  making	  measurement	  of	  any	  potential	  changes	  impossible.	  	  	  Whilst	  these	  dead	  end	  avenues	  of	  study	  did	  not	  contribute	  any	  data	  to	  my	  eventual	  project	  I	  mention	  them	  here	  as	  they	  have	  contributed	  to	  my	  understanding	  of	  conducting	  research	  in	  general,	  and	  in	  terms	  of	  the	  processes	  and	  difficulties	  of	  gathering	  data,	  particularly	  when	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doing	  so	  in	  a	  part-­‐time	  capacity	  with	  limited	  time	  and	  financial	  constraints.	  This	  process	  lead	  me	  to	  my	  decision	  to	  conduct	  a	  secondary	  data	  analysis	  of	  data	  from	  a	  study	  that	  had	  already	  been	  conducted,	  but	  had	  limited	  subsequent	  analysis	  performed.	  The	  data	  source	  for	  the	  project	  was	  from	  physical	  activity	  surveys	  completed	  as	  part	  of	  the	  PARC	  (Physical	  Activity	  in	  Rural	  Communities)	  investigation.	  This	  project	  fortuitously	  included	  data	  from	  the	  Esk	  district	  of	  Qld	  where	  I	  work	  in	  the	  local	  hospital,	  thereby	  giving	  me	  some	  understanding	  of	  the	  context	  surrounding	  the	  data.	  Whilst	  I	  personally	  would	  have	  preferred	  to	  work	  with	  more	  objectively	  measured	  data,	  the	  opportunity	  presented	  by	  this	  data	  source	  was	  to	  conduct	  original	  research	  on	  a	  quality	  data	  set	  with	  a	  reasonably	  high	  number	  of	  participants.	  From	  a	  personal	  perspective	  this	  decision	  also	  meant	  I	  could	  pursue	  the	  project	  without	  the	  structured	  time	  demands	  of	  data	  collection	  and	  in	  a	  manner	  that	  could	  be	  arranged	  around	  continuing	  work	  commitments.	  	  	  
Literature Review The	  objective	  of	  the	  literature	  review	  was	  to	  establish	  the	  state	  and	  scope	  of	  the	  current	  understanding	  of	  physical	  activity	  patterns	  in	  rural	  communities.	  After	  initial	  investigation	  at	  a	  global	  level	  the	  decision	  was	  taken	  to	  limit	  the	  scope	  of	  the	  literature	  review	  to	  an	  Australian	  level.	  This	  was	  due	  to	  the	  fact	  that	  patterns	  differ	  enormously	  across	  different	  countries	  depending	  on	  relative	  levels	  of	  wealth	  and	  other	  demographics.	  Rates	  of	  physical	  activity	  in	  peasant	  farmers	  in	  the	  3rd	  world	  are	  vastly	  from	  those	  of	  rural	  residents	  of	  wealthy	  first	  world	  countries	  where	  many	  farming	  processes	  are	  mechanised,	  and	  there	  is	  access	  to	  other	  occupations.	  	  	  Investigation	  of	  the	  state	  of	  knowledge	  at	  an	  Australian	  level	  required	  further	  developing	  my	  existing	  skills	  in	  searching	  databases	  of	  published	  literature	  as	  well	  as	  becoming	  proficient	  in	  searching	  for	  government	  publications	  and	  data.	  This	  process	  revealed	  a	  paucity	  of	  data	  as	  well	  as	  inconsistency	  in	  definitions	  of	  rural	  classifications.	  There	  were	  a	  small	  number	  of	  independent	  studies	  focussing	  specifically	  on	  physical	  activity	  in	  rural	  populations,	  but	  the	  majority	  of	  information	  came	  from	  government	  health	  surveys	  conducted	  at	  state	  and	  national	  levels.	  Some	  of	  the	  data	  from	  these	  surveys	  was	  publically	  available	  but	  much	  of	  it	  was	  only	  available	  by	  making	  formal	  requests	  from	  state	  government	  epidemiologists.	  This	  process	  eventually	  yielded	  physical	  activity	  data	  for	  rural	  populations	  from	  Qld,	  NSW,	  Victoria	  and	  South	  Australia.	  Data	  were	  not	  available	  for	  Western	  Australia,	  the	  Northern	  Territory,	  ACT	  or	  Tasmania.	  The	  data	  that	  were	  available	  were	  inconsistent	  in	  both	  the	  measurement	  of	  
 49	  
physical	  activity	  and	  the	  classifications	  of	  rural	  residents,	  so	  the	  process	  of	  collating	  this	  data	  into	  a	  format	  that	  could	  concisely	  represent	  the	  state	  of	  current	  knowledge	  necessitated	  developing	  skills	  in	  data	  management	  and	  presentation.	  	  
Data Management 	  The	  existing	  data	  from	  the	  PARC	  study	  was	  imported	  from	  an	  excel	  spreadsheet	  format	  into	  the	  statistical	  package	  SPSS	  that	  was	  to	  be	  used	  to	  analyse	  the	  data.	  I	  was	  given	  some	  basic	  instruction	  in	  the	  use	  of	  SPSS	  and	  then	  embarked	  on	  a	  process	  of	  self	  learning	  use	  of	  the	  package	  with	  reference	  to	  texts	  and	  my	  supervisors	  as	  required.	  At	  this	  stage	  of	  the	  process	  I	  spent	  a	  significant	  amount	  of	  time	  reviewing	  Statistical	  methods	  as	  one	  of	  the	  personal	  goals	  of	  my	  research	  was	  to	  improve	  my	  understanding	  and	  skills	  in	  that	  area.	  The	  initial	  phase	  of	  this	  process	  involved	  cleaning	  the	  data	  to	  maximise	  the	  extent	  to	  which	  it	  accurately	  represented	  the	  measurements	  taken.	  In	  this	  stage	  I	  learnt	  the	  value	  of	  using	  graphical	  representations	  of	  data	  to	  identify	  outliers	  and	  implausible	  data,	  as	  well	  the	  value	  of	  a	  logic	  based	  approach	  in	  making	  decisions	  on	  how	  to	  manage	  these	  issues.	  In	  some	  cases	  judgement	  calls	  were	  necessary	  on	  whether	  to	  exclude	  data	  and	  these	  were	  made	  with	  reference	  to	  the	  original	  survey	  questions	  and	  the	  likely	  intentions	  of	  the	  respondent.	  This	  process	  also	  highlighted	  aspects	  such	  as	  how	  wording	  and	  presentation	  of	  survey	  questions	  can	  affect	  how	  responses	  are	  made,	  which	  then	  result	  in	  the	  requirement	  for	  subsequent	  decision	  making	  on	  the	  intent	  of	  responses.	  One	  example	  of	  this	  was	  how	  to	  interpret	  missing	  responses	  in	  a	  question	  that	  had	  many	  sub-­‐parts.	  The	  requirement	  for	  multiple	  responses	  in	  different	  parts	  of	  the	  question	  meant	  that	  many	  respondents	  left	  sections	  blank	  where	  their	  probable	  intention	  was	  a	  zero	  response	  to	  that	  item.	  The	  necessity	  to	  maintain	  reasonable	  numbers	  of	  valid	  responses	  meant	  that	  a	  logic	  based	  approach	  to	  infer	  the	  likely	  intentions	  of	  the	  respondent	  in	  these	  instances	  was	  required,	  as	  well	  as	  detailed	  record	  keeping	  of	  how	  the	  resulting	  variables	  for	  analysis	  were	  developed	  so	  as	  to	  maintain	  integrity	  of	  the	  data.	  I	  think	  my	  completion	  of	  these	  processes	  has	  given	  me	  further	  insight	  into	  the	  complexities	  of	  data	  gathering	  and	  management	  along	  with	  my	  original	  data	  gathering	  from	  the	  nurses	  at	  Esk	  Hospital.	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Statistical Analysis 	  The	  next	  phase	  of	  the	  project	  was	  to	  conduct	  the	  statistical	  analysis	  itself.	  The	  decision	  was	  taken	  to	  use	  linear	  regression	  modelling	  as	  the	  tool	  for	  investigating	  the	  relationship	  between	  the	  predictor	  and	  outcome	  variables.	  This	  was	  because	  of	  the	  fact	  that	  multiple	  predictor	  variables	  were	  being	  included	  in	  the	  model	  as	  potential	  effect	  modifiers	  or	  confounders,	  and	  because	  of	  the	  ability	  to	  deal	  with	  non-­‐normal	  distributions	  of	  variables.	  In	  this	  phase	  of	  the	  project	  I	  learnt	  how	  to	  build	  a	  linear	  regression	  model	  in	  SPSS	  and	  the	  iterative	  process	  of	  investigation	  for	  effect	  modification	  and	  confounding	  to	  produce	  the	  final	  model.	  As	  part	  of	  the	  process	  I	  again	  spent	  time	  revising	  statistical	  concepts	  such	  as	  effect	  modification,	  confounding,	  and	  the	  various	  techniques	  for	  investigating	  satisfaction	  of	  the	  assumptions	  made	  in	  linear	  regression	  modelling.	  Again	  the	  ‘journey’	  as	  well	  as	  the	  final	  outcome	  was	  important	  to	  me	  as	  I	  was	  keen	  to	  have	  a	  good	  understanding	  of	  the	  techniques	  used	  rather	  than	  view	  them	  as	  just	  a	  tool	  for	  getting	  to	  an	  answer.	  To	  that	  end	  I	  worked	  through	  a	  substantial	  part	  of	  a	  statistics	  text	  to	  understand	  the	  principles	  underlying	  my	  modelling.	  Reference	  to	  that	  text,	  as	  well	  as	  my	  supervisors	  who	  have	  strong	  skills	  in	  this	  area,	  has	  meant	  I	  now	  feel	  more	  confident	  in	  this	  area	  and	  am	  considering	  options	  for	  pursuing	  project	  work	  in	  this	  area	  through	  my	  current	  employer	  Qld	  Health.	  	  
Outcomes 	  The	  outcome	  of	  the	  project	  was	  that	  in	  general	  there	  was	  no	  relationship	  between	  the	  main	  predictor	  variable	  of	  distance	  of	  residence	  from	  the	  local	  post	  office	  and	  the	  outcome	  variable	  of	  physical	  activity,	  or	  in	  some	  subgroups	  there	  was	  a	  weak	  relationship	  but	  in	  the	  opposite	  direction	  to	  that	  which	  was	  hypothesised.	  Whilst	  this	  initially	  seemed	  a	  discouraging	  result,	  I	  think	  on	  reflection	  it	  is	  actually	  an	  interesting	  outcome,	  as	  it	  suggests	  that	  a	  relationship	  that	  is	  known	  to	  exist	  in	  metropolitan	  areas	  may	  not	  exist	  in	  rural	  areas.	  This	  therefore	  potentially	  highlights	  an	  area	  where	  rural	  residents	  are	  missing	  out	  on	  physical	  activity.	  As	  part	  of	  this	  phase	  of	  the	  process	  I	  also	  became	  aware	  of	  the	  factors	  influencing	  the	  establishment	  of	  statistical	  significance	  of	  results	  as	  well	  as	  the	  value	  of	  qualitative	  assessments	  of	  the	  meaning	  of	  results	  with	  reference	  to	  the	  original	  variables	  and	  the	  measurements	  that	  they	  relate	  to.	  Finally,	  the	  process	  of	  writing	  up	  my	  thesis	  has	  honed	  my	  skills	  in	  presentation	  of	  results	  and	  written	  communication.	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Conclusions and Future Directions 	  The	  overarching	  appreciation	  that	  I	  have	  gained	  over	  the	  course	  of	  this	  project	  is	  how	  challenging	  it	  is	  to	  conduct	  this	  type	  of	  project	  in	  a	  part-­‐time	  capacity.	  Since	  I	  began	  the	  project	  I	  have	  had	  to	  manage	  the	  ongoing	  competing	  demands	  of	  a	  part-­‐time	  research,	  a	  professional	  job	  and	  significant	  family	  time	  commitments	  in	  a	  household	  with	  2	  children	  and	  2	  professional	  working	  parents.	  This	  has	  meant	  whilst	  there	  is	  satisfaction	  in	  completing	  the	  project,	  it	  has	  been	  quite	  a	  frustrating	  process.	  There	  have	  been	  significant	  time	  gaps	  between	  periods	  of	  work	  which,	  given	  the	  novel	  nature	  of	  some	  of	  the	  statistical	  methods	  to	  me,	  has	  meant	  I	  have	  worked	  quite	  inefficiently	  at	  times	  –	  relearning	  the	  processes	  I	  was	  previously	  using.	  Despite	  these	  factors	  I	  do	  feel	  I	  have	  learnt	  a	  significant	  amount	  along	  the	  way,	  both	  about	  the	  general	  subject	  matter	  relating	  to	  physical	  activity	  in	  rural	  populations	  and	  the	  techniques	  used	  to	  conduct	  this	  kind	  of	  research.	  Managing	  the	  challenges	  listed	  above	  has	  taught	  me	  the	  value	  of	  keeping	  a	  detailed	  record	  of	  notes	  about	  processes	  used	  to	  produce	  results,	  and	  of	  any	  questions	  and	  queries	  that	  arise.	  I	  have	  developed	  an	  appreciation	  of	  the	  fact	  that	  the	  scope	  of	  any	  individual	  research	  project	  has	  to	  be	  quite	  defined	  and	  focussed	  to	  achieve	  results.	  Completion	  of	  this	  project	  has	  also	  given	  me	  some	  more	  detailed	  and	  first	  hand	  experiences	  of	  the	  factors	  (and	  limitations)	  associated	  with	  the	  use	  of	  self-­‐reported	  survey	  data.	  Despite	  this	  I	  believe	  this	  study	  is	  of	  value	  because	  of	  the	  fact	  that	  it	  highlights	  a	  potential	  area	  for	  intervention	  in	  populations	  known	  to	  have	  lower	  physical	  activity	  and	  worse	  health	  than	  in	  Australia	  as	  a	  whole.	  I	  think	  the	  findings	  warrant	  attention	  and	  the	  analysis	  has	  been	  conducted	  in	  a	  rigorous	  manner	  which	  will	  hopefully	  lead	  to	  publication.	  I	  plan	  to	  pursue	  publication	  in	  the	  Australian	  Journal	  of	  Rural	  Health.	  	  The	  ideal	  follow-­‐up	  to	  this	  project	  would	  be	  to	  design	  a	  study	  to	  confirm	  the	  findings	  with	  objective	  data,	  as	  well	  as	  to	  measure	  the	  effects	  of	  an	  intervention.	  My	  idea	  for	  this	  study	  would	  be	  to	  target	  a	  rural	  population	  that	  lived	  within	  realistic	  walking	  distance	  of	  their	  local	  shops	  and	  services	  and	  measure	  baseline	  activity	  (with	  accelerometer	  and	  activity	  diary)	  and	  car	  use	  (with	  log	  book	  and	  odometer	  data).	  A	  potential	  intervention	  would	  then	  be	  to	  have	  an	  intervention	  group	  that	  were	  given	  shop-­‐local	  incentives	  where	  they	  received	  discounts	  on	  groceries	  if	  they	  walked	  to	  their	  local	  shops.	  Compliance	  with	  the	  requirement	  to	  walk	  would	  be	  the	  main	  challenge	  to	  overcome	  with	  this	  intervention	  but	  could	  potentially	  be	  managed	  if	  participants	  were	  able	  to	  show	  evidence	  of	  activity	  done	  in	  the	  last	  hour	  via	  an	  objective	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means	  such	  as	  a	  wrist	  worn	  activity	  monitor.	  Participation	  of	  local	  shops	  would	  be	  a	  potential	  barrier	  but	  they	  may	  be	  able	  to	  be	  encouraged	  by	  the	  potential	  for	  increased	  business	  associated	  with	  local	  shopping.	  If	  a	  study	  such	  as	  this	  was	  able	  to	  show	  benefits	  from	  this	  type	  of	  intervention	  it	  may	  then	  be	  able	  to	  inform	  policy	  decisions	  that	  provide	  similar	  types	  of	  incentives,	  given	  there	  is	  already	  some	  public	  recognition	  of	  the	  poorer	  health	  of	  rural	  residents.	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Appendix 1: PARC Survey 
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